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“Vrij denken doe je in meer dan een taal, in de taal van de wetenschap en de poëzie, 
van de kunst en de wiskunde, van boeken, muziek en cijfers. Wie meer dan één taal kent, 
leert zich aanpassen en betrapt zich op nieuwe gedachten. Ook letterlijk, want een taal 
is een venster naar een nieuwe wereld waar woorden hangen aan begrippen die net 
even anders zijn, die je op het verkeerde been zetten.”
Louise Fresco (2011)
“All things in nature have a shape, that is to say, a form, an outward semblance, that 
tells us what they are, that distinguishes them from ourselves and from each other. 
Unfailingly in nature these shapes express the inner life, the native quality, of the animal, 
tree, bird, fish, that they present to us; they are so characteristic, so recognizable, that 
we say, simply, it is ‘natural’ it should be so.” 
Louis Sullivan (1896)

You rock! 
Whereas it is generally accepted in the world of DIY music to play your release show 
without the physical new record, in linguistics or science in general it is not accepted 
to defend your dissertation without a dissertation. Luckily, my dissertation is finished! 
This would not be possible without thinking in many languages and speaking many 
languages with a lot of nice and helpful people. I would like to thank them here.
 First of all, I am very grateful to my ‘promotoren’ Anneke Neijt and Rob Schreuder. 
Anneke, we kenden elkaar nog niet aan het begin van het Numerosityproject, maar 
toen je, nog voor ik daadwerkelijk was begonnen in Nijmegen, voorstelde om buiten 
in het zonnetje te gaan eten, wist ik: dit wordt een goede samenwerking. Ik houd 
namelijk ook van zon! En inderdaad. Je zorgde ervoor dat we als onderzoeksteam 
wekelijks overlegden, je las vlot de teksten waarmee ik je bombardeerde, en je deelde 
je fascinaties voor taal en muziek met me. Ook deelde je zelfgebakken chocolaatjes 
(voor mij veganistische exemplaren, jummie!). Ik wil je bovendien bedanken voor je 
betrokkenheid, niet alleen tijdens mijn onderzoekstraject maar nu nog steeds. Ontzettend 
fijn dat je altijd bereid bent mee te denken over de keuzes die ik tegenkom.
Rob, ook jou kende ik nog niet voordat ons project startte, en ik herinner me van 
onze kennismaking vooral dat ik vond dat je grappige dingen zei. Later herkende 
ik ook je relativeringsvermogen: “Reviewers zijn ook maar mensen die ‘s avonds 
laat helemaal geen zin hebben om nog naar ons artikel te kijken.” Hiernaast had je 
bovendien praktische plannen van aanpak en herinnerde je me er af en toe aan hoe 
leuk de uitkomsten van het onderzoek waren en hoe goed het project eigenlijk liep. Heel 
waardevol, en daar wil ik je voor bedanken.
Ik was niet de enige promovenda binnen het Numerosityproject. Esther Hanssen, 
jou bedank ik voor de goede samenwerking en de leuke tijd als kamergenoten. Je 
dacht altijd graag mee over bepaalde resultaten, ideeën voor experimenten en je droeg 
nuttige suggesties aan voor de verbetering van mijn teksten. Daarnaast was het gezellig 
samen naar menig conferentie te reizen. Fijn dat je het zo naar je zin hebt als docent 
Nederlands!
Verder wil ik mijn paranimfen bedanken dat zij ‘ja’ durfden te zeggen tegen de taak 
van paranimf en me steunen tijdens de verdediging van mijn proefschrift. Maarten en 
Huib, ik vond het tijdens mijn promotieonderzoek een verademing dat ik me vrij voelde 
om het met jullie ook te hebben over de minder leuke kanten van het promoveren.
 Naast Esther en Huib hebben mijn andere kamergenoten met hun gezelligheid, 
luisterend oor en adviezen eveneens bijgedragen aan dit proefschrift. Laura, Marco, 
Sophie, Annika, Thordis en Louis, bedankt! Ook waren mijn medebewoners van de gang 
van het CLS op het Max Planck Instituut, waar ik heel wat uren achter een computer heb 
doorgebracht, onmisbaar: Esther, Francisco, Helen, Iris, Karen, Kim, Malte, Mirjam, 
Mybeth, Nicole, Nienke, Sho en Wieke.  
 This dissertation could not have been completed without the support of various 
universities. Therefore, I am grateful to Anouk Bogaert (University of Cologne), Ingeborg 
Harmes (Westfälische Wilhelms University of Münster), Chris van der Merwe (University 
of Capetown), Angelique van Niekerk (University of the Vrystaat), Roel Vismans and Gary 
Wood (University of Sheffield), and the Frisian students’ union Bernlef for their help with 
the data collection. I especially want to thank Matthias Hüning (Freie Universität Berlin) 
for his hospitality. I really enjoyed my time in Berlin and am planning to write a paper 
about the German picture-naming experiment we carried out. Also thanks to the student 
assistents who helped me with the experiments: Marloes van den Akker, Sebastiaan 
Andeweg, Christine van Asselt, Martijn Bentum, Marije Boer, Mientje Pigmans, Dagmar 
van Trooijen and Daniel Williams.
Tja, wat doe je, als je als Groningse Fries opeens ergens woont waar je niemand 
kent en waar men met soms zelfs met een zachte g spreekt? Ik ben op zoek gegaan 
naar gelijkgestemden, mensen die net als ik spreken in de taal van de muziek. Ik vond 
ze bij 3voor12 Gelderland. Met sommige 3voor12’ers spreek ik niet alleen in de taal 
van de muziek, maar ook in de taal van de levenskunst. Ilona, Felicia, Didier en Merijn, 
bedankt daarvoor.
Casper, ook onze gemeenschappelijke taal is muziek, en dan punk in het bijzonder. 
Als nieuwe Nijmegenaar voelde ik me door jou heel welkom toen je me mee begon te 
vragen naar punkshowtjes. Via jou heb ik veel leuke mensen leren kennen en sindsdien 
hebben we volgens mij bijna elke dag wel contact, over onze eigen bands of over 
diepgaandere kwesties. Thanks! 
Boris, als ik destijds niet jouw rode gitaar had overgenomen, waren de afgelopen 
drie jaar heel anders gelopen. Gitaar spelen kunnen we allebei nog steeds niet, maar 
wel heb ik van je geleerd hoe belangrijk dromen zijn. Verder word word ik vooral heel 
vrolijk door jou!
 Claire, Iris, Marjolein en Nellie, Planet Eyelash ontstond aan het begin van mijn 
promotietraject, maar mijn verhuizing naar Nijmegen weerhield ons er gelukkig niet 
van om door te blijven gaan met onze muziek. Met jullie heb ik de afgelopen vier 
jaar geweldige en ook de meest rare avonturen beleefd. De tours, de verschillende 
kraakpanden en poppodia, maar ook de wekelijkse oefensessies en pizza’s (“funghi 
zonder kaas met olijven”)... Dit leven ‘by night’ was telkens een welkome afwisseling 
van mijn leven ‘by day’. Jullie zijn niet alleen bandcollega’s, maar ook vriendinnen. You 
rock!
Nine / Nienke, als kind spraken we in onze eigen taal, het Rinanina. Dit was 
met slechts twee sprekers een bedreigde taal, en is dan ook verloren gegaan. Onze 
vriendschap is er gelukkig nog steeds! Jannetta, dit geldt ook voor jou als oude 
voetbalvriendin.
 Strúner Caroline, als ik met jou kampeer of naar bandjes ga, ontstaat er een nieuw 
vocabulaire, waarin we ‘novel compounds’ gebruiken (soms zelf mét tussenklank: de 
hormonenbrigade). Onze lachbuien en serieuze gesprekken hebben me geholpen om 
me op andere momenten te kunnen concentreren op mijn taken als promovenda.
 Saskia, anti-vaagheidsstrijdster van het eerste uur, met jou deel ik ook een taal en wel 
de taal der vaagheid, hoewel we die eigenlijk geen van beide beheersen (en ik heb 
nog wel het door jouw geknutselde vaagheidswoordenboek in mijn boekenkast staan!). 
Bedankt voor je luisterende oor dat op verschillende momenten onmisbaar was, en leuk 
dat we de pooltraditie weer in ere hebben hersteld. Bert, bij ‘de bassisten tegen de 
zangers’ was natuurlijk vooraf al duidelijk wie zouden winnen!
Papa, mama, Auke, Roan, Beppe en Nittaya, als familie steunen jullie me in wat ik 
graag doe. Jullie laten me dingen uitproberen (ook hele vreemde, zoals het schrijven van 
een proefschrift) en vertrouwen erop dat het op de een of andere manier goed komt. Ik 
ben heel dankbaar dat jullie me deze kansen hebben gegeven en zo trots op me zijn. 
Pake zou ook trots zijn geweest. 
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The present thesis investigates function and form of linking elements in noun-noun compounds, 
with a focus on the Dutch linking element en in words like aardbeienjam ‘strawberry jam’ 
and studentenleven ‘student + en + life’. This small element is an interesting and important 
topic for experimental research because it combines semantics, morphology, prosody, and 
spelling. Additionally, the linking en can be used to examine how word formation works 
within the mental lexicon. And, perhaps surpringly, another theoretical relevant field of 
research in linking elements is linguistic relativity. 
Two possible forms
Although the form for most existing Dutch noun-noun compounds is fixed, e.g., the word 
slangenbeet ‘snake + en + bite’ always occurs with a linking element en, there are also 
compounds for which both forms, i.e., with and without linking en, occur. For example, 
viskom ‘fish bowl’ and vissenkom ‘fish + en + bowl’. Speakers of Dutch have freedom to 
choose the form of some compounds both in speech and in writing. This form variance 
is one of the threads of the thesis. I investigate two factors that influence the interpretation 
and preference of these forms: plural semantics and one’s knowledge of first and second 
languages. 
 In the past, linguists investigated factors that could influence the choice for one of the 
forms. Krott, Baayen, and Schreuder (2001) found that paradigmatic analogy based 
on type frequency is important, as reflected by a tendency towards uniform treatment 
of all compounds containing the same word in the first part, irrespective of meaning: 
studentenleven ‘student + en + life’, studentenrekening ‘student + en + bank account’, and 
studentenvereniging ‘student + en + association’. Paradigmatic analogy predicts more 
than 90% of the distribution of linking elements associated with the first part of a Dutch 
noun-noun compound and can be used to predict the use of linking elements in novel 
compounds (Krott et al., 2001, p. 73). The analogy of the second part of the compound 
only plays a minor role, just as such semantic characteristics of the first part of the compound 
as animacy and concreteness (Krott, Krebbers, Schreuder, & Baayen, 2002).
 Another factor investigated is stress. While Krott et al. (2001) have stated that this only 
plays a minor role, Neijt, and Schreuder (2007) and Hanssen, Banga, Schreuder, and 
Neijt (in press) have shown prosody to clearly play a role in the use of linking en. The 
linking element or plural suffix -en is preferred by speakers of Dutch when its use prevents 
a stress clash or when its use improves the rhythmic pattern of the compound. Consider for 
example the following novel compound consisting of kameel ‘camel’ and boot ‘boat’, with 
the stressed elements underlined. Rhythm favors the use of a linking en to yield kamelenboot 
‘camel + en + boat’ over no linking element to yield kameelboot ‘camel boat’ and thus two 
adjacent stressed syllables. 
17
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Plural semantics
Another factor that possibly plays a role in the use and interpretation of linking en is 
plural semantics. In Dutch, the linking en in compounds is homographic and homophonous 
with the plural suffix -en (Hanssen, Banga, Neijt, & Schreuder, 2012), e.g., aardbei-
en ‘strawberries’ and aardbeienjam ‘strawberry + en + jam’. This raises the question 
whether these elements are perceived as related (i.e., both conveying plural meaning) 
or as unrelated (see for example Booij, 2007; Verkuyl, 2007). For instance, Schreuder, 
Neijt, Van der Weide, and Baayen (1998) argue that the modifier in compounds like 
boekenkast ‘book + en + case’ is plural and show in a number decision task that speakers 
of Dutch are slower to press the singular button when linking en is present than when this 
element is absent. They conclude that linking en leads to the activation of plural semantics. 
Another example comes from the experiments from Neijt, Krebbers, and Fikkert (2002). 
They have shown plural semantics to be involved in both the perception and production of 
the linking en within the context of Dutch noun-noun compounds.
 The present thesis examines the relation between the linking element en and the plural 
suffix -en, both in use and interpretation. Moreover, it pays attention to languages that are 
closely related to Dutch but differ on these forms: Afrikaans, Frisian, English, and German. 
Most linking elements are former word endings or case endings and thus, these forms do 
not have plural meaning from a diachronic perspective. However, language users with 
different backgrounds might have conceptual association with the function of plurality. 
Does function follow form? 
Knowledge of language
In languages related to Dutch, the plural suffix and the linking element are slightly different 
compared with Dutch. Speakers of Afrikaans, for instance, use e for both functions (e.g., 
boeke ‘books’ and boekerek ‘book + e + shelf’), which raises the question of how Afrikaans 
speakers interpret the linking element in noun-noun compounds. When Jansen, Schreuder, 
and Neijt (2007) recently had native speakers of Dutch and Afrikaans rate the plurality of 
written Dutch compounds containing a linking e versus a linking en along a seven-point 
scale, the Dutch speakers tended to interpret the linking en as plural and the linking e as 
singular while the Afrikaans speakers tended to interpret the linking e as plural and linking 
en as singular — presumably because the plural form in Afrikaans is e, not en, and all 
words ending in -en are singular in Afrikaans (e.g, kuiken ‘chicken’). 
The plural suffix in Frisian is not homophonous or homographic with the linking element 
(Hanssen et al., submitted; Hoekstra, 1996). The question with regard to Frisian is therefore 
whether there is a tendency to interpret the linking element in a compound as conveying 
any plural sense whatsoever. Other related languages are English, using the plural suffix -s 
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and lacking a linking element, and German. German is just the opposite of English: it is 
a morphologically rich language using a case system, and roughly seven possible linking 
elements.
 Investigating whether a different language leads to different concepts of noun-noun 
compounds becomes relevant when observing the different forms for the plural suffix 
and the linking element in these different languages. And if so, does it even affect 
conceptualizations in a second language? The idea that knowledge of a language may 
influence conceptualization dates back two centuries ago (Von Humboldt, 1836). 
Linguistic relativity 
In the 19th century, Wilhelm von Humboldt put forward the hypothesis that one’s native 
language is used for thinking. According to him, language differences are connected to 
differences in thought, assuming that a native language is in use for thinking. This way, the 
diversity of languages represents a diversity of world views (Losonsky, 1999, p. xvi-xvii).
 More than 75 years after Von Humboldt, Edward Sapir continued research from 
this perspective: “No two languages are ever sufficiently similar to be considered as 
representing the same social reality. The worlds in which different societies live are distinct 
worlds, not merely the same world with different labels attached” (Sapir, 1949). Sapir’s 
student Benjamin Lee Whorf investigated this idea further and compared several languages 
to find evidence for this view (Whorf, 1956).
 Nowadays, both linguists and psychologists are again paying attention to the idea 
that language might influence thought. Research on linguistic relativity has concentrated 
on specific areas of language and cognition, for example spatial relations in time (e.g., 
Boroditsky, 2001) and color (e.g., Roberson, Davies, & Davidoff, 2000). The present 
thesis investigates whether language users with different backgrounds, i.e., Dutch, Frisian, 
English, or German as native languages, show differences in the expression of plural 
meaning in the form of the modifier of a compound. In addition, this dissertation also 
examines whether different language users, i.e., Dutch, Afrikaans, Frisian, or English as 
native language, attribute a different plural meaning when interpreting everyday noun-noun 
compounds. 
Aims and outline 
The aim of the present thesis is to investigate the influence of one’s native language 
and a second language on the form-meaning relation of linking elements in noun-noun 
compounds. The experiments are inspired by the debate between Dutch linguists about 
the status of the linking element en in words like aardbei-en-jam ‘strawberry jam’, i.e., 
19
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does it carry plural meaning or not? The main hypothesis is that users of Dutch attribute a 
plural meaning to the linking en, and use a linking en to express plural meaning because 
the Dutch element en is also a plural suffix. In addition, the relation between a linking 
element and conceptual plurality may not be limited to Dutch but may also exist in other 
languages that use the same form to express both functions. 
  My contribution to previous research about the linking en is, first of all, that this 
dissertation investigates languages related to Dutch or speakers of these languages 
learning Dutch as a second language. This way, it is possible to examine linguistic 
relativity. Furthermore, it investigates not only the meaning of compounds but also the 
form preference of compounds and the naming of concepts by using pictures. Thus, the 
experiments in chapters 2 and 3 differ from most research, which is directed from form to 
meaning.
 The thesis is organized as follows. Chapters 2 and 3 describe experiments that 
investigate the influence from meaning (or concept) on the form of a noun-noun compound, 
i.e., with and without linking element en. What form is preferred or named by the various 
groups of participants when a certain concept is given within a written context (Chapter 
2) or as a picture (Chapter 3)? Chapters 4 and 5 describe this form-meaning relation from 
the opposite direction. Which meaning is assigned given a certain form?
  Chapter 2 presents form preferences for novel written Dutch noun-noun compound 
words with or without linking en from native Dutch speakers, native Frisian speakers and 
native German speakers. The participants’ task was to read a linguistic context and to 
indicate on a seven-point scale which form they preferred: the form with linking en or the 
form without linking en. Within this context, one word was manipulated with respect to 
form and plural meaning. Examples of singular words are bloem ‘flower’ and tulp ‘tulip’, 
whereas examples of plural words are bloemen ‘flowers’ and boeket ‘bouquet’. Note 
that the plural semantics in boeket ‘bouquet’ was expressed by a formally singular word 
that happens to express plural semantics (i.e., a bouquet contains more than one flower). 
The task for the participants was to indicate their form preference on a 7-point scale. In 
this case, the possible forms to choose between were bloemwaarde ‘flower value’ and 
bloemenwaarde ‘flower + en + value’.
 Chapter 3 is concerned with the question whether native English speakers would use 
s (since -s is the plural suffix in English) and whether the native Dutch speakers would use 
en as linking element in a picture-naming experiment. The pictures show one or more 
instances of the object named by the modifier of a possible noun-noun compound. With 
these types of pictures, the relation between plurality on the pictures and the form of the 
modifier of the compound is investigated.
 Chapter 4 shifts back to second language learners of Dutch, and focuses on the 
influence of orthographies on meaning. Dutch, Frisian and Afrikaans show small 
differences in the spelling of the plural suffix (respectively: -en, -en, -e) and the linking 
element (respectively: en, e, e). Plurality ratings for written Dutch modifiers obtained from 
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native Dutch speakers, Frisian-Dutch bilinguals and native Afrikaans speakers learning 
Dutch as second language are compared, and discussed in the light of the different 
orthographies, and thus, linguistic relativity.
 Chapter 5 pursues linguistic relativity in greater depth. It investigates the interpretation 
of written Dutch modifiers, with and without linking element en, in compounds and their 
English translation equivalents. The plurality ratings of Dutch modifiers from native Dutch 
speakers are compared with the plurality ratings of English modifiers from native English 
speakers and plurality ratings of English modifiers from native Dutch speakers. 
 Chapter 6 summarizes the research presented in the previous chapters, and discusses 
implications of these findings for compounding, linguistic relativity and the bilingual mental 
lexicon. In addition, it outlines experiments for further investigation. The Dutch linking 
element en seems small, but the planet Jupiter also seems small if you look at it from the 
Earth. Nevertheless, it is worthwhile studying it. 
21
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This chapter is an article in press: Banga, A., Hanssen, E., Neijt, A., & Schreuder, R. (in 
press). Preference for linking element en in Dutch noun-noun compounds: Native speakers 
and second language learners of Dutch. Morphology.
Abstract   
In Dutch, variation occurs in the formation of noun-noun compound words.  Some 
compounds always add the linking element en between the two nouns; some compounds 
never use such a linking element; and still others allow both options. The element en is 
homophonous with the regular plural ending in Dutch, and we therefore investigated if 
plural semantics creates a preference for the linking element en in novel Dutch noun-noun 
compounds. We also investigated if the preference for linking en is influenced by meaning 
(i.e., a semantic plural), form (i.e., a formal plural), or perhaps both. The influence of 
native language on preferences for Dutch compounds was also investigated. In study 
1, we tested native speakers of Dutch; in study 2, Frisian-Dutch bilinguals; and, in study 
3, speakers of German with Dutch as a second language. Plurality played a role in the 
preferences for Dutch compound formation in all tested groups. For native speakers of 
Dutch, Frisian, and German, moreover, the preference for a linking element in novel Dutch 
compounds was influenced by both the semantic plural and the formal plural. However, 
these effects were smaller for the native speakers of German. These findings confirm the 
findings of earlier studies (e.g., Schreuder et al. 1998) showing linking en to carry an 
intrinsic plural meaning. Kiparsky’s level-ordering hypothesis (1982) and Pinker’s words-
and-rules theory (1999) are re-considered in light of the present findings.
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Introduction
In English, compounds with a regular noun plural coming first are possible but rare: 
buildings inspector (Pinker & Prince, 1994). In Dutch and German, in contrast, such noun-
noun compounds are common (Baayen, Schreuder, de Jong, & Krott, 2002; Booij, 1992; 
van den Toorn, 1981; van den Toorn, 1982a; van den Toorn, 1982b; Wurzel, 1970). 
Dutch boekenkast ‘book’ + -en + ‘case’ and German Blumenstängel ‘flower’ + n + ‘stem’ 
are examples. In Dutch, however, several linking possibilities exist (van den Toorn, 1981; 
van den Toorn, 1982b). Some compounds always contain the linking element en, which 
is homophonous with the plural ending -en, like boekenkast ‘book’ + -en + ‘case’ and 
boekenlegger ‘book mark’. Others never do, like boektitel ‘book title’ and boekhandel 
‘book shop’. And some compounds allow both, like vissenkom ‘fish’ + -en + ‘bowl’ and 
viskom ‘fish bowl’.  
 Some linguists, such as Booij (2007), reserve the term “linking element” for use with 
the first part of a compound without a plural meaning; we use the term irrespective of the 
meaning of the first part of the compound (i.e., singular or plural).
 Among others, Krott, Baayen, and Schreuder (2001) have investigated which factors 
play a role in the choice of linking alternative. Paradigmatic analogy has been found 
to be important as reflected by a tendency towards uniform treatment of all compounds 
containing the same word in the first part, irrespective of meaning:  studentenleven ‘student 
+ en + life’, studentenrekening ‘student + en + bank account’, and studentenvereniging 
‘student association’. Paradigmatic analogy predicts more than 90% of the distribution of 
linking elements associated with the first part of a Dutch noun-noun compound and can 
be used to predict the use of linking elements in novel compounds (Krott et al., 2001, 
p. 73). The word balk (‘beam’) occurs as the first part of 20 different compounds with 
linking -en in the CELEX database, for example, but in no compounds without linking en in 
the same database (Baayen, Piepenbroeck, & Gulikers, 1995). Novel compounds with 
the word balk are therefore highly likely to call for a linking en. The second part of the 
compound only plays a minor role, just as such semantic characteristics of the first part 
of the compound as animacy and concreteness (Krott, Krebbers, Schreuder, & Baayen, 
2002).
 While Krott et al. (2001) have stated that stress also plays only a minor role, Neijt, 
Krebbers, and Fikkert (2002), Neijt and Schreuder (2007), and Hanssen, Banga, 
Schreuder, and Neijt (in press) have shown prosody to clearly play a role in whether to 
use a linking en or not. The linking element or plural suffix -en occurs more often and is 
preferred by speakers of Dutch when its use prevents a stress clash or when its use improves 
the rhythmic pattern of the compound. Consider the following novel compound consisting 
of kameel ‘camel’ and boot ‘boat’, with the stressed elements underlined. Rhythm favors 
the use of a linking en to yield kamelenboot ‘camel + en + boat’ over no use to yield 
kameelboot ‘camel boat’ and thus two adjacent stressed syllables. 
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Nübling and Szczepaniak (2008) similarly emphasize the importance of phonology and 
view linking elements as a hybrid of morphology and phonology. More precisely, many 
linking elements are on their way from being morphological units to becoming phonological 
units. The extremely productive German linking -s, for instance, no longer occurs in only 
positions that satisfy its original inflectional restrictions but has spread to other noun classes. 
And the farther away the first part of the compound from the prosodically ideal form, which 
is a trochee (i.e., stressed-unstressed sequence), the higher the probability of a linking s 
being included. 
 Yet another factor possibly playing a role in the choice of linking alternatives and the 
homophonous Dutch linking en, in particular, is plural semantics. In Dutch, the linking en 
has the same form as one of the plural suffixes, which raises the question of whether this 
homophony between the highly frequent plural suffix -en and the linking element en is purely 
coincidental or has possibly arisen as first parts in their true plural form are incorporated into 
compounds? Mattens (1970) claims that linking elements are suffixes that do not express 
plurality but merely the generic meaning of nouns. However, Schreuder, Neijt, van der 
Weide, and Baayen (1998) have shown that modification of the orthographic realization 
of the linking element from e to en, where only the latter is identical to the plural suffix, 
leads to the activation of plural semantics. The participants in one of their studies had to 
perform a number decision task in which they were asked to indicate whether a compound 
was singular or plural. Even though the task required the participants to consider only the 
final syllable of the compounds, they were nevertheless influenced by the presence of en at 
the end of the first parts of the compounds. The presence of n in the first part clearly slowed 
response latencies for singular decisions, and such an interference effect strongly suggests 
the activation of plural semantics.
 With so many unrelated factors at play, an underlying rule system would appear to be 
absent. Nevertheless, native speakers of Dutch have strong intuitions about which linking 
element is appropriate in novel compounds (Krott et al., 2001). And in the present study, 
in order to further document these intuitions and the presence of an implicit rule system, 
the preferences of first- and second-language speakers of Dutch for the use of the linking 
element en were compared. 
Our aim in the present study was thus threefold. First, we wanted to demonstrate that 
plurality indeed plays a role in preferences for a linking en in novel Dutch noun-noun 
compounds. Second, we wanted to determine if the preference of Dutch speakers for the 
linking element en in plural contexts is based on purely form or also meaning. And third, we 
wanted to identify the role of language background (i.e., underlying linguistic knowledge) 
in the choice of linking alternatives and thus preferences in a second language.
 For our first aim, namely to provide evidence that plurality plays a role in preferences 
for the linking en in novel Dutch noun-noun compounds, we investigated whether the 
homophony of linking en and plural -en affects form preferences after reading a context 
that describes a singular or plural meaning. If such homophony affects preferences, then 
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semantically singular versus plural contexts should produce different form preferences — 
namely a preference for compounds without a linking en in a singular context and a 
preference for compounds with a linking en in a plural context. This part of our study will 
show that the linking element en is not just homophonous with the plural ending -en but also 
expresses plural meaning. 
 For our second aim, namely to determine if the preference of Dutch speakers for using 
linking en in plural contexts is based on purely the homophonous plural form of the linking 
element or also on a plural meaning, we compared the form preferences of compounds 
after a context containing a conceptually plural but formally singular form like boeket 
‘bouquet’ with contexts containing a conceptually plural and formally plural form like 
bloemen ‘flowers’.
For our third aim, namely to identify the role of language background in the choice of linking 
alternatives, we compared speakers with different language backgrounds, namely Frisian 
and German, to see if they had different form preferences for Dutch compounds. Neijt, 
Schreuder, and Jansen (2010), for example, recently found a striking difference between 
native speakers of Afrikaans versus Dutch. After reading a sentence in which the meaning 
of a novel compound was described in their native language, the participants indicated 
their preference for a compound with or without a linking element (i.e., en in Dutch and 
the cognate e in Afrikaans). The description of the first part of the novel compound was 
manipulated. In the singular conditions, the description of the novel compound included 
— for example — the singular aap ‘monkey’ in aapzolder ‘monkey attic’ or apenzolder 
‘monkey’ + en + ‘attic’ in Dutch and aapsolder ‘monkey attic’ or apesolder ‘monkey’ + 
e + ‘attic’ in Afrikaans. In the plural conditions, the description of the novel compound 
included — for example — the Afrikaans word ape ‘monkeys’ or the Dutch word apen 
‘monkeys’. In addition, the experiment contained two conditions (one for singular and one 
for plural) in which the concept was described without explicit mention of the first part. In 
both languages, sentences containing the plural form created a stronger preference for the 
use of a linking element than those containing the singular form. When the first part was 
not explicitly mentioned, the difference was smaller in Dutch but not in Afrikaans. 
 Not only Afrikaans but also Frisian differs from Dutch in its use of linking elements. 
Frisian is a language spoken in a northern region of the Netherlands called Friesland, 
where people used it in addition to Dutch. In a questionnaire, 93% of the inhabitants of 
this province indicated that they preferred to live in a Frisian-Dutch bilingual environment 
(Gorter & Jonkman, 1995). And although Dutch is used most frequently, both languages 
have an official status and can be used in schools as well as in courts and other formal 
situations. Of the Frisian population, 84% recently claimed to comprehend Frisian very 
well, 10% pretty well, and 6% not at all (De Fryske Taalatlas, 2007). Growing up in a 
bilingual environment, Frisian-speaking children typically learn Dutch at a very young age. 
 Translation equivalents like boekenplank ‘bookshelf’ in Dutch and boekeplanke 
‘bookshelf’ in Frisian involve different linking elements: That is, the literal translation of a 
30
Chapter 2  __________________________________________________________________________________
compound that has a linking en in Dutch has only a linking e in Frisian.1 However, the 
plural of boek is boeken in both languages and thus entails the use of a plural ending 
-en. The first part of a Frisian compound is thus rarely homophonous with the Frisian plural 
form (Hoekstra, 1996). Nevertheless, both languages show variation. For instance, Frisian 
skoalboek ‘textbook’ without a linking element occurs in addition to skoalleboek with a 
linking -e. 
 In a recent corpus study, Slofstra, Hoekstra, and Versloot (2010) investigated the 
influence of an optional e and an obligatory e at the end of isolated singular nouns on 
the appearance of the linking element in noun-noun compounds. When an e is obligatory 
at the end of the noun (e.g., hazze ‘hare’), it was preserved more often in the Frisian 
compound (e.g., hazzekleur ‘hare color’) than when the e was optional (e.g., mûts(e) ‘hat’ 
in mûtsespjelde ‘hat pin’). They also found an influence of Dutch on the choice of linking 
elements in Frisian: if the Frisian first part of the compound has a Dutch cognate without e at 
the end, the Frisian compound keeps the linking e less frequently than expected by chance, 
whereas first parts without Dutch cognates preserve the e more frequently in compounds 
than expected by chance. 
 In German, another language closely related to Dutch, first parts of compounds occur 
with or without linking elements as well (Wolf, 2002). For example, Adressbüro and 
Adressenbüro ‘agency that deals with addresses’ both occur (Cox, Stoks, & Groeneveld, 
2002). However, German has many more linking elements than Dutch and Frisian, namely 
linking s, e, n, en, ens, es, er and no linking element, the linking s, the linking n, and the 
linking en occurring most frequently (Krott, Schreuder, Baayen, & Dressler, 2007).
 In the present research, we thus investigated the effect of formal and conceptual plurality 
on the form preferences of users of Dutch for including the linking element en in novel noun-
noun compounds. Three studies were conducted with native speakers of Dutch (study 
1), Frisian-Dutch bilinguals (study 2), and speakers of German with Dutch as a second 
language (study 3). The Dutch data provided a baseline for comparison of the data from 
the bilingual Frisian-Dutch speakers and German-Dutch speakers.
Study 1: The influence of form and meaning in Dutch
The aims of the present experiment are to investigate whether plurality plays a role in  form 
preferences with regard to novel compounds and whether the preference for including the 
linking element en is influenced by contextual factors such as plural or singular meaning 
and plural or singular form. 
1  This is a general tendency. However, there are a few exceptions, such as the Dutch word vlierbloesem ‘elder 
blossom’ with no linking element, whose Frisian counterpart is fleareblossom with linking element (Popkema, 
2006). 
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Method
Participants
Fifty adult native speakers of Dutch (17 male and 33 female) took part in this study. They 
were undergraduates at Radboud University Nijmegen (The Netherlands) and participated 
as part of a course. The mean age of the participants was 20 years (standard deviation 
SD = 2.2). 
Materials and design
Thirty-two novel compounds were formed on the basis of existing words. For each 
compound, two variants are possible in Dutch, namely one with and one without a linking 
en. See examples (1) to (4).
(1)  bloem + waarde →  bloemwaarde / bloemenwaarde
 ‘flower + value  ‘flower’ + ‘value’ / ‘flower’ + en + ‘value’
(2)  krul + student  →  krulstudent / krullenstudent
 ‘curl’ + ‘student’  ‘curl’ + ‘student’ / ‘curl’ + en + ‘student’
(3)  kroeg + baron  →  kroegbaron / kroegenbaron
 ‘bar’ + ‘baron’   ‘bar’ + ‘baron’ / ‘bar’ + en + ‘baron’
(4) knop + frustratie  →  knopfrustratie / knoppenfrustratie
 ‘button’ + ‘frustration’ ‘button’ + ‘frustration’ / ‘button’ + 
   en + ‘frustration’
The compounds were selected on the basis of three criteria. First, the first part had to used 
approximately equally often with and without a linking element in existing compounds 
(Schreuder & Baayen, 1997; de Jong, Schreuder, & Baayen, 2000). The type frequency 
difference between the compounds with and without the linking element en for the first parts 
that we selected was indeed small, namely 0.22 (SD = 5.65); linking en occurred in a 
slightly greater number of the existing compound types. We thus selected words that could 
but need not take the linking element en in novel compounds. In addition, three linguists 
with Dutch as their native language agreed that the compounds could be constructed with 
and without a linking element. 
 The second criterion used to select the first parts of the compounds was that the nouns 
selected for use were like bloem ‘flower’ for which related words like tulp ‘tulip’ and boeket 
‘bouquet’ are available. The availability of related singular and plural words allowed 
us to manipulate the context frame (we explain this in more detail later) that describes 
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the novel compounds. After reading a context sentence with either a singular or plural 
context, that is, participants had to indicate their preference between two forms of a 
compound, namely one with the linking element en versus one without. In addition, the 
context word could be repeated in the novel compound or not. We thus selected a group 
of four context nouns for each of the novel compounds such that the following two factors 
could be manipulated. Semantics: The context noun had a semantically  singular or plural 
meaning as reflected by bloem ‘flower’ and tulp ‘tulip’ versus bloemen ‘flowers’ and boeket 
‘bouquet’. Repetition: The context noun either shared or did not share a formal similarity 
to the first part of the compound as reflected by bloemwaarde and bloemenwaarde in 
relation to singular bloem ‘flower’ and plural bloemen ‘flowers’ but not singular tulp ‘tulip’ 
or plural boeket ‘bouquet’. The singular context noun which was not repeated as a first part 
in the compound was always a synonym or hyponym of the singular context noun that was 
repeated in the compound. Note that the plural semantics without repetition (‘bouquet’) 
was expressed by a formally singular word that happens to express plural semantics (i.e., 
a bouquet contains more than one flower). We did not examine whether language users 
have plural associations with these words or not. However, after reading  a context with 
a word of the type boeket, participants had to indicate their preference for bloemwaarde 
or bloemenwaarde — both of which refer to the smaller ‘elements’ of which a bouquet 
consists — and not boeketwaarde or boekettenwaarde. Given that bouquets typically 
consist of more than one flower, we therefore expected participants to treat boeket as 
plural with respect to the number of flowers. 
The final selection criterion was that the nouns were countable and not derived from verbs. 
This was to prevent ambiguous forms such as bakvorm that could be interpreted as both 
‘bin form’ but also ‘baking tin’.   
 The compound variants for which the participants were asked to indicate their 
preference were preceded by written contexts with a mean number of 33.1 words (SD 
= 6.5). The context for each condition was the same except for the crucial context word 
and, when necessary, the slight adjustments required by use of the word. For the novel 
compound bloemwaarde ‘flower value’ or bloemenwaarde ‘flower’ + en + ‘value’, thus, 
the context frame in (5) was created with (6a-d) as the variants for the context word X. 
A seven-point scale followed the context and had the novel compound without a linking 
element on the left and the compound with the linking element en on the right. See the 
Appendix for the contexts and novel compounds.
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(5) At the auction in Aalsmeer, the value of X is being set on
  the basis of the highest price that a middleman is willing to pay. 
  You would call this the...
    
 
 
  
 ‘flower value’ ‘flower’ + en + ‘value’
 (6a)  Singular + Repetition X = een bloem ‘a flower’
 (6b)  Singular + No repetition X = een tulp ‘a tulip’
 (6c)  Plural + Repetition X = bloemen ‘flowers’
 (6d)  Plural + No repetition X = een boeket ‘a bouquet’
Procedure
The participants performed a pencil-and-paper task during a university class. Before the 
actual experiment, they completed a questionnaire with regard to age and first language. 
Thereafter, they silently read the 32 contexts for the novel compounds and indicated their 
preference for the form of the compound along a seven-point-scale. Four versions of the 
experiment were then constructed using a Latin square design, so that each list contained 
eight items of each condition and only one condition for each context/compound. Finally, 
eight versions of the experiment were created by reversion of the four versions. Completion 
of the task typically took about 20 minutes. 
Results 
The mean ratings per condition and standard deviations are presented in Table 1 and 
presented graphically in Figure 1. The higher the rating, the more the participants preferred 
a novel compound with the linking element en, e.g., a preference at the leftmost side of 
the scale was transformed into 1 and a preference at the rightmost side of the scale was 
transformed into 7. The numbers are based on subject analysis.
Table 1 Mean ratings per condition (standard deviations) for Dutch
Concept Singular Plural
Repetition
Yes (SD): flower No (SD): tulip Yes (SD): flowers No (SD): bouquet
3.51 (0.93) 3.58 (0.98) 4.51 (1.09) 3.95 (0.88)
bloemwaarde 0 0 0 0 0 0 0 bloemenwaarde
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Figure 1 Mean ratings per condition 
1 = form without linking element en is preferred, 7 = form with linking element en is preferred
General Linear Model Repeated Measures ANOVA test statistics were run on these data
with Semantics (singular versus plural context) as a within-participants (F1) and within-items 
(F2) factor and Repetition (form in the preceding context was literally repeated or strongly 
suggested) as a within-participants (F1) and within-items (F2) factor as well.
 A significant main effect of Semantics was found, F1(1,49) = 27.5, MSE = 0.855, 
p < .001; F2(1,31) = 25.8, MSE = 0.639, p < .001. Those contexts with semantically 
plural nouns (mean M  = 4.23, SD = 0.99) resulted in a higher preference for a linking 
en in the compound than those contexts with semantically singular nouns (M = 3.54, SD 
= 0.95). A significant main effect of Repetition was found as well, F1 (1,49) = 4.0, MSE 
= 0.705, p < .05; F2(1,31) = 5.8, MSE = 0.290, p < .05. Repetition (M = 4.01, SD 
= 1.01 ) resulted in a higher preference for a linking en than contexts without repetition 
(M = 3.77, SD = 0.93). The interaction between Semantics and Repetition was also 
significant, F1(1,49) = 6.7, MSE = 0.855, p < .05; F2(1,31) = 5.2, MSE = 0.736, p 
< .05. No difference was found between the singular nouns that were repeated and the 
singular nouns that were not repeatet, t1(49) = 0.465, p = > .05, t2(31) = 0.477, p = 
> .05. A difference was found between the plural nouns that were not repeated and the 
singular noun that were repeated, t1(49) = 2.634, p < .05, t2(31) = 3.371, p < .01, 
and also with the singular nouns that were not repeated, t1(49) = 2.412, p < .05, t2(31) 
= 2.479, p < .05. A stronger preference for the linking element en was found for those 
plurals repeated as the first part in the compound when compared to those plurals that 
were not repeated, t1(49) = 3.107, p < .01, t2(31) = 2.887, p < .01.
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Discussion
We investigated whether conceptual plurality plays a role in not only the perception 
but also in preferences for the form of novel compounds in Dutch. This turned out to be 
the case. When asked to choose between different forms of 32 novel Dutch noun-noun 
compounds, the preferences of the participants in this study were higher for the linking 
element en when the preceding context) suggested a plural meaning for the compound. 
This finding confirms the conclusions of Neijt et al. (2010). 
 Native speakers of Dutch are thus inclined to express plurality in a novel compound by 
using the linking element en. In contexts with repetition, the preference for a linking en was 
also relatively high, possibly due to a priming of linking en. Moreover, semantic plurals 
with repetition produced the strongest preference for en. For native speakers of Dutch, thus, 
the preference for linking en in novel compounds turns out to be a product of both formal 
plurality and semantic plurality. 
 The significant interaction between Semantics and Repetition and post-hoc testing 
showed semantic plurals like bouquet in the preceding context to favor compounds that 
included a linking en more than in both the singular conditions. 
 The question now is how native speakers of Frisian handle novel Dutch compounds. 
Given that they are typically bilingual Frisian-Dutch, we expected no differences between 
them and speakers of only Dutch. Nevertheless, the Frisian system of linking elements 
differs slightly from the Dutch system, as discussed in the introduction, which means that 
the performance of these Frisian-Dutch bilinguals could differ from the performance of the 
native speakers of Dutch. This was the topic of Study 2.
Study 2: Comparison between Dutch and Frisian participants
Method
Thirty-seven adult Frisian-Dutch bilinguals (24 male and 13 female) participated in this 
study. Most of them were undergraduates of the University of Groningen, the Hanze 
University Groningen, the Stenden University, or the NHL University. They participated 
voluntarily. The mean age of the participants was 23 years (SD = 2.7). They had learned 
Dutch at a mean age of 1.8 years (SD = 1.7). The materials, study design, and procedures 
were identical to those of Study 1. 
Results
The mean ratings per condition and standard deviations are presented in Table 2 and 
presented graphically in Figure 2, together with those from Study 1. Just as in Study 1, the 
higher the rating, the greater the preference for a linking en in the novel compounds. The 
numbers are based on subject analysis.
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Table 2  Mean ratings per condition (standard deviations) for Dutch and Frisian as native 
languages
Semantics Singular
Repetition  Yes: flower No: tulip
Dutch (SD) Fri (SD) Dutch (SD) Fri (SD)
3.51 (0.93) 3.51 (0.99) 3.58 (0.98) 3.63 (1.18)
 
Semantics Plural
Repetition Yes: flowers No: bouquet
Dutch (SD) Fri (SD) Dutch (SD) Fri (SD)
 4.51 (1.09) 4.62 (0.83) 3.95 (0.88) 4.24 (0.97)
Figure 2 Mean ratings per condition. 
Sg Rep = singular with repetition, Sg No rep = singular without repetition, Pl Rep = plural 
with repetition, Pl No Rep = plural without repetition; 1 = form without linking element en 
is preferred, 7 = form with linking element en is preferred
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General Linear Model Repeated Measures ANOVA test statistics were run on these data
with Semantics (singular versus plural) as a within-participants (F1) and within-items (F2) 
factor, Repetition (with repetition versus without repetition) as a within-participants (F1) and 
within-items (F2) factor as well, and Native Language (Dutch versus Frisian) as a between-
participants factor.
 A significant main effect of Semantics was found, F1(1,85) = 51.3, MSE = 0.993, p < 
.001; F2(1,62) = 58.4, MSE = 0.665, p < .001. Those contexts with semantically plural 
nouns (M = 4.33, SD = 0.96) produced a greater preference for a compound with the 
linking element en than those contexts with semantically singular nouns (M = 3.56, SD = 
0.99). No interaction between Semantics x Native Language was found, both Fs < 1. 
 A strong tendency towards a significant main effect for Repetition was found, F1(1,85) 
= 3.4, MSE = 0.836, p < .07; F2(1,62) = 7.3, MSE = 0.295, p < .05. Explicit mention 
in the preceding context (M = 3.81, SD = 0.95) resulted in an almost significantly higher 
preference for a linking en in the novel compounds than contexts without explicit mention 
(M = 3.99, SD = 1.00). No interaction between Repetition and Native Language was 
found, both Fs < 1.
 A significant interaction between Semantics and Repetition was found, F1(1,85) = 
10.5, MSE = 0.637, p < .05; F2(1,62) = 8.2, MSE = 0.518 , p < .05. Repeated 
semantic plurals produced a stronger preference for a linking en in the novel compounds 
than the three other conditions. No significant interaction between Semantics x Repetition 
x Native Language was found, both Fs < 1.
Discussion
Both native speakers of Dutch and Frisian-Dutch bilinguals showed a greater preference 
for novel Dutch compounds with a linking en in contexts calling for a plural meaning than 
in contexts calling for a singular meaning. Just like the Dutch monolinguals, the Frisian-
Dutch bilinguals express plurality in Dutch novel compounds by means of the linking 
element en. 
 These results show that the bilingual speakers of Frisian in our study behave as near-
native speakers of Dutch.2 When asked to indicate their preference for a compound 
with the linking element en versus no such linking element in novel Dutch compounds, 
their preferences were similar to those of Dutch native speakers. In our next study, we 
therefore investigated the preferences of native speakers of German who speak Dutch 
as a second language but are not bilingual and therefore have a lower level of Dutch 
proficiency than the Frisian-Dutch bilinguals who we studied. The German system of 
linking elements also differs more strongly from the Dutch system than the Frisian system 
does (see Introduction), which makes the preferences of native speakers of German for 
2  A reviewer suggested that it would be interesting to compare speakers of Frisian with relatively low proficiency 
in Dutch to Frisians that are highly proficient in Dutch. However, almost all of the participants in our study 
indicated that they had started learning Dutch before the age of four. Only seven our of the 37 participants had 
started learning Dutch after the age of four (i.e., upon elementary school entry).
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Dutch compounds particularly informative. The expectation is that the form preferences 
(with regards to the Dutch compounds) of the native German-speaking participants will 
differ from those of the Dutch and bilingual Dutch-Frisian participants in our other studies 
due to their German language knowledge.
Study 3: Comparison between Dutch and German participants
Method
Fifty-six adult native speakers of German who also had knowledge of Dutch participated 
in this study (15 male and 41 female). Two inclusion criteria were used: their own native 
language had to be German and both parents had to be native speakers of German. 
The participants were undergraduate students of Dutch Language and Culture at the 
University of Cologne or the Westfälische Wilhelms University of Münster, which are both 
in Germany. They participated in partial fulfillment of a course requirement. The mean age 
of the participants was 22 years (SD = 2.5). They were 15.6 years of age, on average, 
when they started to learn Dutch (SD = 7.4). The materials, study design, and procedures 
were identical to those in Studies 1 and 2.
Results
The mean ratings per condition and standard deviations are presented in Table 3 and the 
results — together with those from Study 1 — are presented graphically in Figure 3. The 
higher the rating, the greater the preference of the participants for the linking element en in 
novel Dutch compounds. The numbers are based on subject analysis.
Table 3 Mean ratings per condition (SD) for Dutch (D) and German (G) as native languages
Concept Singular
Repetition Yes No
D (SD) G (SD) D (SD) G (SD)
 3.51 (0.93) 3.75 (0.87) 3.58 (0.98) 3.66 (0.75)
Concept Plural
Repetition Yes No
D (SD) G (SD) D (SD) G (SD)
 4.51 (1.09) 4.08 (0.87) 3.95 (0.88) 3.83 (0.86)
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Figure 3 Mean ratings per condition 
1 =form without linking element en is preferred, 7= form with linking element en is preferred
General Linear Model Repeated Measures ANOVA test statistics were run on these data
with Semantics (singular versus plural) as a within-participants (F1) and within-items (F2) 
factor, Repetition (with repetition versus without repetition)  as a within-participants (F1) and 
within-items (F2) factor as well, and Native Language (Dutch versus German) as a between-
participants factor.
 A significant main effect of Semantics was found, F1(1,104) = 29.2, MSE = 0.801, 
p < .001; F2(1,62) = 28.4, MSE = 0.545 , p < .001. Those contexts with semantically 
plural nouns (M = 4.09, SD = 0.75) produced a greater preference for a linking en in 
Dutch than those contexts with semantically singular nouns (M = 3.63, SD = 0.88). An 
interaction between Semantics and Native Language was also found, F1(1,104) = 6.1, 
MSE = 1.092, p < .05; F2(1,62) = 6.0, MSE = 7.055, p < .05. The native speakers of 
German were less sensitive to the manipulation of Semantics than the native speakers of 
Dutch as indicated by smaller differences between the singular versus plural results for the 
German as opposed to Dutch speakers. 
 A significant main effect of Repetition was also found, F1(1,104) = 6.4, MSE = 0.696, 
p < .05; F2(1,62) = 10.1, MSE = 0.233 , p < .01. Those contexts that received explicit 
repetition (M = 3.73, SD = 0.93) produced a greater preference for a linking en in novel 
Dutch compounds than those contexts without such repetition (M = 3.45, SD = 0.86). 
There was no significant interaction between Repetition and Native Language, both Fs < 
1.
 A significant interaction between Semantics and Repetition was found, F1(1,104) = 
6.3, MSE = 0.648, p < .05; F2(1,62) = 5.6, MSE = 0.626, p < .05. Repeated 
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semantic plurals produced a stronger preference for the linking element en than the other 
three conditions (i.e., non-repeated semantic plurals, repeated singulars, non-repeated 
singulars). No significant interaction between Semantics x Repetition x Native Language 
was found, both Fs < 13.
 In order to gain greater insight into the preferences of the native German speakers for 
novel Dutch compounds and in light of the fact that certain crucial words in our Dutch test 
materials do not take plural endings in German, we divided the test items into two groups: 
those for which the German singular and plural are exactly the same (Artikel, Gebäude, 
Plus, Pfeiler, and Gemälde) and those for which the German singular and plural differ. We 
did not further divide the latter group into plurals with different endings (-e, -n, -en, umlaut 
+ -e and umlaut + -er) because the subgroups would have been too small. 
 General Linear Model Repeated Measures ANOVA test statistics were run on these 
German data with Semantics (singular versus plural) as a within-items factor, Repetition 
(with repetition versus without repetition) as a within-items factor, and Plurality (plural same 
or different as singular) as a between-items factor. There was no significant interaction 
between Semantics and Plurality; nor was there a significant interaction between Repetition 
and Plurality, both Fs < 1. There was, however, a trend towards a significant Semantics 
x Repetition x Plurality, F(1,30) = 3.6., p = .068. This suggests that the difference in the 
preferences for a linking en in novel Dutch compounds with a first part that allows formal 
plural marking versus those that do not in German, is highest for the conditions Singular 
Repetition (flower) versus Plural No Repetition (bouquet).
Discussion
We observed only one difference between the native speakers of Dutch versus German: 
The native speakers of Dutch showed a preference for the expression of plurality in novel 
Dutch compounds with the linking element en to a greater extent than the native speakers 
of German. In both groups, contexts with repetition strengthened the preference for en more 
than contexts without repetition. A possible explanation for this finding is simple priming: 
When a form occurs in the preceding context, speakers show a preference for reuse of that 
form in the compound. Although priming could explain this part of the findings, it cannot 
explain why the plural nouns that are not repeated cause a stronger preference for the linking 
en compared to both types of singular nouns.
 In addition, both groups of speakers showed a stronger preference for linking en in 
the condition with repeated semantic plurals than in the other three conditions. This shows 
preferences with regard to the linking element in novel Dutch compounds to be determined 
by both formal plural and semantic plural (meaning) for both native speakers of Dutch 
and German but the native speakers of German to be less sensitive to the manipulation of 
3  A reviewer suggested that it would be interesting to compare Germans with a relatively low versus high level 
of proficiency in Dutch, and we agree with this. However, is was not possible in the context of this paper because 
the relevant data were not available.
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Semantics than the native speakers of Dutch. 
 Although there was just a tendency towards a significant interaction between Semantics x 
Repetition x Plurality, we think that a significant interaction might have been found here when 
there had been more items with the same singular and plural. Alternatively, because plural is 
not always marked in German, the relation between plurality and linking elements might be 
weaker in German than in Dutch. Libben, Jarema, Dressler, Stark, and Pons (2002) found 
that the use of linking elements carries processing costs in German noun-noun compounds. 
Response times increase compared with compounds with no linking elements, which raises 
the suspicion that speakers of German might prefer doing without linking elements altogether. 
While the speakers of German in our study showed a lower preference for linking elements 
than the speakers of Dutch, they did not prefer Dutch compounds without linking en as their 
average preference ranged from 3.7 to 4.1 — with a 7.0 indicating an across-the-board 
preference for linking en.
General discussion
Noun-noun compounds with a linking element en are frequent in Dutch, but not 
ubiquitous. There are compounds that cannot contain this linking element. And there 
are other compounds for which the linking element is optional. In our present research, 
we investigated whether the homophony between the linking element en and the plural 
suffix -en affected the preferences of readers with regard to the form of the compound 
word. This was done by manipulating the preceding context to suggest a singular or 
plural meaning. Singular contexts elicited a preference for compounds without the linking 
element en while plural contexts elicited a preference for compounds with the linking 
element. The linking element en is not just homophonous with the plural ending in Dutch 
(Hanssen et al., 2012) but also appears to express plural meaning for Dutch speakers. 
 We next examined whether the preference for linking en is influenced by not only 
meaning (i.e., a context that suggests a singular or plural meaning) but also form (i.e., 
a context that contains a singular or plural form) or possibly both. In doing this we 
also examined the possible influences of speaking a second language or a different 
native language on preferences regarding novel Dutch compounds. To do this, native 
speakers of Dutch were tested (study 1); Frisian-Dutch bilinguals were tested (study 
2); and speakers of German with Dutch as a second language were tested (study 3). 
 The results of study 1 showed plurality to affect preferences regarding the linking 
element en in novel Dutch compounds. For native speakers of Dutch, this was the case 
for both plural form and plural meaning. The results of study 2 showed no differences 
to occur between the Frisian-Dutch bilinguals and the speakers of Dutch. This is 
presumably due to the nature of the Frisian-Dutch bilingual environment in which the 
participants grew up and the early age at which the participants began acquiring Dutch. 
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 Slofstra et al. (2010) made some observations regarding the occurrence of the suffix -e 
(optional or obligatory) at the end of  Frisian nouns and the role of language cognates for the 
form of Frisian compounds (e.g., with or without linking e). These findings could have been 
relevant to the results found for the Frisian-Dutch bilingual participants in our research. The 
Dutch item fles ‘bottle’, has a Frisian cognate that ends on an obligatory e: flesse, whereas 
the Dutch items snaar ‘string’ and pop ‘doll’ have Frisian cognates with an optional schwa 
(snaar / snare and pop / poppe, respectively). If the factor ‘optional e’ also influences the 
preferences of the Frisian-Dutch bilinguals in Dutch, we would expect higher preferences for 
linking en with fles as first constituent compared with snaar and pop. However, this pattern 
is not what we found for these items, when we look with the naked eye. The factor ‘optional 
e’ investigated by Slofstra et al. (2010) does not, thus, appear to play a role for these items 
in our study, which could be due to chance since Slofstra et al. (2010) describe general 
patterns and not fixed rules. Another possible explanation could be that the Frisians do not 
adopt the Frisian pattern when they speak Dutch, which is the general tendency found in our 
study.
 The results of study 3 showed native language background to play a role in preferences. 
Native speakers of German were less sensitive to plural semantics than native speakers 
of Dutch despite the preferences of the native speakers of German also being influenced 
— just as the Dutch speakers — by both meaning and form. The condition with repeated 
semantic plurals nevertheless elicited a stronger preference for a linking en than the other three 
conditions for all of the participants. One plausible explanation for the observed difference 
between the Dutch and German participants could lie in the fact that the plural is not always 
formally marked in German but is most often in Dutch. As a result, linking elements may be 
less related to plural meaning in German than in Dutch but also more weakly linked in Dutch 
for native speakers of German but not Dutch.
 Another plausible explanation for the difference between the native speakers of Dutch 
and the speakers of German might lie in the German case system where the case marking 
of articles and nouns depend on their syntactic function. In this system, the null case marker 
is sometimes used for not only the singular but also the plural in the nominative, genitive, 
and accusative cases. Markers equivalent to the plural markers are also sometimes used 
as case markers in German, which could mean a weaker connection between plural form 
and plural semantics than in Dutch. This makes the speakers of German less sensitive to the 
plural semantics in the context before they had to indicate their form preference for the Dutch 
compound.
 The different intuitions of native speakers of Dutch and German show that linguistic 
background plays a role in preferences for the use of the linking element en in Dutch. 
However, this only holds for those to whom Dutch is not a near-native language. When 
Dutch was acquired from early childhood, as was the case for the Frisian participants, no 
differences between near-natives and natives were found.
 In the present study, semantics was shown to influence the preference for one of two 
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possible forms for novel noun-noun compounds. If the semantics is plural, then the preference 
for a linking en is stronger than if the semantics is singular. This finding confirms the findings 
of earlier studies that show the linking en in Dutch to carry an intrinsic plural meaning (e.g., 
Schreuder et al., 1998; Neijt, Schreuder, and Baayen, 2004; Neijt et al., 2010).
And while we argue that the plural suffix -en and the linking element en share both formal and 
semantic properties, we realize that they also differ as well. For example, the plural suffix -en 
plays a role in syntactic agreement such that the inflection of the verb changes depending on 
the form of the noun in Dutch subject position. This is not the case with en as linking element.
 The present results counter Pinker’s (1999) words-and-rules theory, which states that 
compounds — and especially English compounds — do not generally take a plural marker 
between their two parts. This is based on the level-ordering hypothesis (Kiparsky, 1982), which 
states that derivational and morphological processes in a language occur on three ordered 
levels. The first level is derivation, where publicity can be derived from public. The second level 
is compounding, where black and board can be conflated to form the compound blackboard. 
The third and last level is regular inflection, where blackboard can be turned into its plural 
blackboards, for example. The upshot of all this is that derivational morphological rules — 
including compounding — apply before regular inflectional morphological rules — including 
plural marking. In his words-and-rules theory, Pinker also maintains that only irregular plurals 
are stored as words in the lexicon and regular plurals are thus created by rules. According 
to this theory, it should thus be impossible to have a regular plural as a first part in a derived 
noun-noun compound as only singular and irregular plural words fit the bill. This is how Pinker 
explains the acceptability of mice eater in English but not *rats eater (Berent & Pinker, 2007). 
 Using the theories of Kiparsky and Pinker to possibly explain the patterns found for Dutch 
in the present and earlier studies (Schreuder et al., 1998; Neijt et al. 2004; Neijt et al. 
2010; Hanssen et al., 2012), it must be assumed that Dutch plural formation with -en is 
in fact irregular. However, Baayen et al. (2002) has shown that both -en and -s are fully 
regular and productive plural suffixes for nouns in Dutch. We can therefore conclude on 
the basis of this information and the present results that both the level-ordering hypothesis 
and the words-and-rules theory are too restrictive in their universal prohibition of regular 
plurals in compounds. This has also been shown in earlier research for Dutch (e.g., 
Schreuder et al. 1998), for English (Cunnings & Clahsen, 2008; Haskell, MacDonald, 
& Seidenberg, 2003), for Afrikaans (Neijt et al., 2010), and for German (Wegener, 
2003). Moreover, the present study shows speakers of Dutch as a second language to 
also know their way about with the use of regular plurals as first parts of compounds. 
 In conclusion, both formal and conceptual plurality enter into preferences regarding 
linking en (or not) in Dutch compounds by native speakers of Dutch, Frisian-Dutch bilinguals, 
and native speakers of German. The influence of form can be put down to priming: If a form 
is used in prior context, speakers show a preference for reuse of that form in the compound. 
The influence of conceptual plural shows that the Dutch linking element en is used to express 
plurality.
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 The fact that the influence of formal and conceptual plurality was smaller for native 
speakers of German illustrates that the inflectional patterns of one’s native language may 
influence form choices and thus preferences in a second language. One may expect a 
concomitant difference in the interpretation of linking en by non-native users of Dutch, but this 
is an issue for future investigation.
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Appendix: Materials
1.  X = een bloem / een tulp / bloemen / een boeket
   Op de veiling in Aalsmeer wordt de waarde van X bepaald aan de hand van de hoogste 
prijs  die een tussenhandelaar ervoor wil betalen. Dit noem je de ...
  bloemwaarde 0  0  0  0  0  0  0 bloemenwaarde
2. X =een valse noot / een valse toon / valse noten / een vals lied
   In een oud sprookje bracht een orkest X ten gehore, waarna een mirakel gebeurde. Alle 
gevangenen waren opeens bevrijd. Dit noemt de auteur een ...
  nootmirakel 0 0 0 0 0 0 0 notenmirakel 
3. X = een rare krul / een rare spiraal / rare krullen / een sterk golvend kapsel
   Die jongen ken ik via een college dat ik volg. Hij heeft een onopvallend gezicht met blauwe 
ogen, maar X in zijn haar. Deze student wordt een  ...  genoemd.
  krulstudent  0 0 0 0 0 0 0 krullenstudent
4. X = de supermarkt / de zelfbedieningswinkel / iedere supermarkt / iedere zelfbedieningswinkel
   Iedereen heeft tegenwoordig rechtsbijstand nodig. De kleine zelfstandige advocaat speelt 
daarop in door zijn kantoor te vestigen in X van zijn wijk. Nederland is nu dus verrijkt met een 
...
  supermarktadvocaat   0 0 0 0 0 0 0   supermarktenadvocaat
5.  X = de avonturen van een goudvis / de avonturen van een guppie / de avonturen van een 
school goudvissen / de avonturen in een Hollandse tuinvijver 
  De nieuwste roman van Harry Mulisch gaat niet over de ontdekking van de hemel, maar over 
X.   Deze roman wordt in de kranten besproken als de ...
  goudvisroman  0 0 0 0 0 0 0 goudvissenroman
6.  X = een bewegend wiel / een bewegend rad / een bewegend stel wielen / een bewegend 
raderwerk
   De hemellichamen draaien in dat stelsel allemaal om een enkele zon heen. Als het stelsel 
gefilmd zou worden, dan zou je X zien, een ...
  wielplanetarium 0 0 0 0 0 0 0 wielenplanetarium
7. X = een boterham / een snee brood / boterhammen / een gesneden brood 
   De feestwinkel in het centrum verkoopt maskers en clownsneuzen. Daarnaast heeft hij een 
uitgebreid assortiment van ballonnen, waaronder een die op X lijkt. Deze noem je de ...
  boterhamballon 0 0 0 0 0 0 0         boterhammenballon
8. X = een brief / een formulier / brieven / een bak oud papier van het secretariaat
   Mijn neefje maakte een brug, toen hij met lego aan het spelen was. Hij gebruikte daarvoor 
echter geen blokjes, maar X die toevallig binnen handbereik was. Hij riep: “ Kijk, een ...!”
  briefbrug 0 0 0 0 0 0 0 brievenbrug
9.  X = een bepaald schilderij / een bepaalde aquarel / bepaalde schilderijen / hele collectie 
van een bepaalde schilder
   Zo nu en dan worden er oude kunstvoorwerpen gestolen uit musea. Sommige dieven hebben 
het voorzien op X, die ze als buit vervolgens bewaren in een kast van het goede formaat en 
met precies de juiste temperatuur en luchtvochtigheid, totdat de commotie rondom de diefstal 
wat is verminderd. Deze bewaarplek noem je een ...
  schilderijkast 0 0 0 0 0 0 0 schilderijenkast
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10. X = een boek / een publicatie / boeken / een gehele informatieve reeks
   Als je kampeert en het te donker is om X over de omgeving te bestuderen, kun je licht maken 
met een speciale leeslamp. Deze noem je een ...
  boeklamp 0 0 0 0 0 0 0 boekenlamp
11. X = een kraai / een zwarte vogel / een stel kraaien / een zwartevogelkolonie
   De buren hebben zondag de hele middag gevaren met hun boot. Het logo van de maker 
van de  boot is X. Deze boot noemt men daarom een ...
  kraaiboot 0 0 0 0 0 0 0 kraaienboot
12. X = een enkele rotte tand / een enkele rotte kies / rotte tanden / een rot gebit
   Vestdijk gebruikte het slecht onderhouden gebit van de hoofdpersoon in Ivoren Wachters als 
motief. Een moderne navolger heeft nu een wat dunner boekje geschreven. Deze novelle ligt 
volgende week in de winkel en gebruikt X als motief. 
  Deze novelle heet in boekbesprekingen al de 
  tandnovelle 0 0 0 0 0 0 0 tandennovelle
13. X = een snaar / een draad / snaren / een gitaar
   Op een middelbare school hebben ze voor de muziekles een docent aangenomen, die de 
leerlingen leert hoe ze liedjes kunnen spelen op X. Zo iemand noem je een ...
  snaardocent 0 0 0 0 0 0 0 snarendocent
14. X = de linker pedaal / de linker trapper / de pedalen / de trapfunctie
   De getalenteerde wielrenner was opgelucht toen hij, na een angstig ogenblik zonder 
controle, weer de regie over X van zijn fiets had. Dit noem je ...
  pedaalregie 0 0 0 0 0 0 0 pedalenregie
15. X = bed / slaapplaats / bedden / slaapzaal
   In dat land komt het vaak voor dat het dak lekt. De mensen spelen hier op in door een 
paraplu boven hun X te hangen. Winkels verkopen daarom niet alleen een klamboe, maar 
ook een...
  bedparaplu 0 0 0 0 0 0 0 beddenparaplu
16. X = een nieuw recept / een nieuwe combinatie van voedsel / nieuwe recepten / een 
nieuwe kookboek
   De kok uit dat restaurant is veel bezig met koken in het dagelijks leven. Zoveel, dat hij 
vorige  week zelfs een droom had over X. Dit noem je een ...
  receptdroom 0 0 0 0 0 0 0 receptendroom
17. X = een prehistorisch rib / een prehistorisch bot / prehistorische ribben / een prehistorisch 
skelet
   Ondanks het feit dat de op geld beluste duiker op zoek was naar koraal en parels, heeft hij 
ook X  opgedoken. Deze duiker noem je een ...
  ribduiker 0 0 0 0 0 0 0 ribbenduiker
18. X = een experiment / een test / experimenten / een experimenteel onderzoek
   Het onderzoekscentrum heeft verschillende ingangen. Een van de deuren leidt rechtstreeks 
naar de ruimte waar X gedaan kan/kunnen worden. Deze noemen de werknemers de ...
  experimentingang   0 0 0 0 0 0 0     experimenteningang
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19. X = een enkel artikel / een enkele publicatie / een groot aantal artikelen / een heel tijdschrift
   Uitgevers die nauwkeurig werken en hun administratie goed op orde hebben, gaan er in 
hun planning vanuit dat hooguit X onbruikbaar kan zijn. In voorkomende gevallen hebben 
ze reserves voor dit ...
  artikelverlies 0 0 0 0 0 0 0 artikelenverlies
20. X = de poreus geworden pilaar / de poreus geworden zuil / de poreus geworden pilaren 
/ het poreuze sierlijke stutwerk van een gang 
   Herinner je je dat ongeval waarbij X ervoor zorgde dat een deel van de kerk instortte? De  
slachtoffers schrijven nu een brief waarin ze  een vergoeding eisen voor dit ...
  pilaarongeval 0 0 0 0 0 0 0 pilarenongeval
21. X =onze kroeg in het centrum / ons café in het centrum / onze kroegen in het centrum / ons 
uitgaansgebied in het centrum
   Er komen allerlei rare types in X. Een daarvan is bijvoorbeeld een hele rijke man, die heel 
bazig is. De mensen noemen hem de ...
  kroegbaron 0 0 0 0 0 0 0 kroegenbaron
22. X = dat nieuwe pand / dat nieuwe gebouw / die nieuwe panden / dat nieuwe woonblok
   In de wereld van het vastgoed is een schurk ontmaskerd. Hij had een aantal jaren geleden 
fraude gepleegd bij de bouw van X op de markt. Zijn concurrentie noemt hem de ...
  pandschurk 0 0 0 0 0 0 0 pandenschurk
23. X = toon van een instrument / algemene melodische aard van een instrument / diversiteit 
van tonen van een instrument/ melodie van een instrument
   Musici willen op de hoogte zijn van alles wat er bekend wordt aan ontwikkelingen in hun  
vakgebied. Daarom lezen ze in het muziektijdschrift onder andere het bericht dat gaat over 
de X. Dit noem je een ...
  toonbericht 0 0 0 0 0 0 0 tonenbericht
24. X = een opwindbare pop / een opwindbare marionet / opwindbare poppen / een familie 
met een opwindbaar mechaniekje
   In het poppenkastspel van Jan Klaasen en Katrijn heeft/hebben ook X een rol. Je gebruikt 
dan een ... om de pop op te winden.
  popsleutel 0 0 0 0 0 0 0 poppensleutel
25. X = een vorm / een ding / vormen / alles wat je leuk vindt
   Mijn zus doet mee aan verschillende trends, ook op het gebied van zakdoeken. Gisteren 
kocht ze een zakdoek waar je X van kunt maken. Dat noem je een ...
  vormzakdoek 0 0 0 0 0 0 0 vormenzakdoek
26. X = het bedrijf / de fabriek / de aangesloten bedrijven / iedere tak van industrie 
   Om een hechte band te smeden tussen de werknemers is er een architect aangesteld die 
speciale tafels voor X heeft ontworpen. Je noemt zo’n tafel een ...
  bedrijfstafel 0 0 0 0 0 0 0 bedrijventafel
27. X = aap / gorilla / apen / apenfamilie
   In een Duitse dierentuin gebruiken ze een tapijt in het hok van de enige X die ze  
hebben van dat zeldzame soort, omdat het beest enorm knoeit in het hok. Dit tapijt noemen 
de verzorgers  onder elkaar het ...
  aaptapijt 0 0 0 0 0 0 0 apentapijt
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28. X = plus / voordeel / plussen / dubbel voordeel
   Omdat het op dat eiland alleen ‘s nachts regent en overdag droog is en dat als X  
voor de  vakantiegangers gezien wordt, spreekt de reisgids van een ...
  plusklimaat 0 0 0 0 0 0 0 plussenklimaat
29. X = een fles / een flacon / flessen / een leeggestort krat bier
   Een museum in New York heeft tegenwoordig niet alleen een aparte collectie, maar ook een 
aparte toonbank. Deze heeft de vorm van X en heet daarom de ... 
  flestoonbank 0 0 0 0 0 0 0 flessentoonbank
30. X = een schelp die / een kokkel die / schelpen die / alles wat
   Er is een trein die naar de kust rijdt. De locomotief ervan is kleurrijk gedecoreerd met een 
eenvoudige tekening van X is aangespoeld uit de zee. Het treinpersoneel noemt deze 
locomotief de ...
  schelplocomotief   0   0   0  0  0  0 0      schelpenlocomotief
31. X = een potlood / een kleurstift / potloden / schrijfmateriaal
   Wij hebben thuis twee zolders, waarvan een dienst doet als atelier. Op deze zolder ligt 
altijd X, dus die noemen we de ...
  potloodzolder 0 0 0 0 0 0 0 potlodenzolder
32. X = de rode knop / de rode toets / rode knoppen / het rode keuzepaneel
   Bij dat spelletje moet je reactiesnelheid goed zijn. Als dat niet zo is, dan druk je  
niet snel genoeg op X en raak je gefrustreerd. Dit noem je ...
  knopfrustratie 0 0 0 0 0 0 0 knoppenfrustratie
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This chapter is a slightly revised version of: Banga, A., Hanssen, E., Neijt, A., & Schreuder, 
R. (under resubmission). Plurals as modifiers in Dutch and English noun-noun compounds 
express plurality in production. The Mental Lexicon.
Abstract
The present study investigates the relation between conceptual plurality and the occurrence 
of a plural morpheme in novel Dutch and English noun-noun compounds. Using a picture-
naming task, we compared the naming responses of native Dutch speakers and native 
English speakers to pictures depicting either one or multiple instances of the same object 
serving as a possible modifier in a novel noun-noun compound. While the speakers of both 
languages most frequently produced novel compounds containing a singular modifier, they 
also used compounds containing a plural modifier and did this more often to describe a 
picture with several instances of an object than to describe a picture with one instance 
of the object. Speakers of English incorporated some regular plurals into the noun-noun 
compounds they produced. These results contradict the words-and-rules theory of Pinker 
(1999) and also the semantic constraints for compounding put forth by Alegre and Gordon 
(1996). Interestingly, it appears, however, that the acceptability constraints put forth by 
Haskell et al. (2003) apply to the production of compounds.
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Introduction
Formation of compound words
Nominal compounding is a productive way of creating new words. Two or more existing 
nouns can be combined to create a single novel noun, like slipper with bandit to form 
bandit slipper in English or bandietenslipper in Dutch.
 The formation of compound words in Dutch and English differs, however. In English, the 
modifier typically takes the singular (mouse-eater and rat-eater) or an irregular plural (mice-
eater); the regular plural form is rare for such a modifier in English, if not ungrammatical 
(*rats-eater). In Dutch, the regular plural is quite common in such modifiers: boek (‘book’) + 
kast (‘case’) = boekenkast, with en as linking element. This element is homophonous with the 
plural suffix -en (Hanssen, Banga, Neijt, & Schreuder, 2012). The other main linking element 
in Dutch is s. The present paper focuses only on linking element en.
Dutch noun-noun compounds
In Dutch, certain compound words always appear with a so-called linking element en, which 
is identical to the regular plural suffix in Dutch (Baayen, Schreuder, De Jong & Krott, 2002). 
In Dutch, thus, one can have boekenkast ‘book + en + case’ and boekenlegger ‘book + 
en + mark’ but also boektitel ‘book title’ and boekhandel ‘book shop’. Interestingly, certain 
Dutch compounds may exhibit two forms, one with en and one without. For example, both 
viskom ‘fish bowl’ and vissenkom ‘fish + en + bowl’ are grammatical in Dutch and refer to 
the same concept: a round bowl with one or more fish in it.
 The Dutch linking element en is homophonous with the Dutch plural suffix -en (Hanssen et 
al., 2012), and the question arises whether this is a coincidence or not. Stated differently: 
Are the linking en and plural -en just homophones in Dutch or can words in their plural forms 
serve as modifiers in Dutch compounds? According to Mattens (1970), linking elements are 
suffixes that do not express plurality but, rather, the generic meaning of nouns (e.g., a bowl 
used to keep one or more fish). In contrast, Booij (2005) reserves the term linking element 
for only modifiers without a plural meaning, like schapenvlees ‘sheep’ + en + ‘meat’ and 
mannenstem (‘male’ + en + ‘voice’). 
 In contrast to this view, Schreuder et al. (1998) have claimed that, for comprehension, 
the linking element in Dutch compounds is not a meaningless element when orthographically 
realized as en. These authors thus consider the en element to be the plural suffix and provide 
empirical evidence for this in the form of plural semantics activation by the linking element 
en. More recent evidence for the similarity of the plural suffix -en and linking element en in 
Dutch has been provided by Banga, Hanssen, Neijt, and Schreuder (Chapter 2, in press); 
Hanssen et al. (2012); Hanssen, Banga, Schreuder, and Neijt (in press).
 The studies above investigated the interpretation of the linking element en. However, 
there are also some studies on the production of this element. Neijt, Krebbers, and Fikkert 
(2002) examined the production of novel Dutch compounds either with or without a linking 
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en in relation to plurality and found a linking en to be elicited by plural semantics in both 
children and adults. The participants first had to name two pictures — for example, boom 
(‘tree’) and tomaat (‘tomato’) or tomaten (‘tomatoes’). These two pictures were drawn on 
transparent sheets and placed on top of each other to create a novel Dutch compound for 
the participants to label. Plurality triggered the use of a linking en. That is, the picture of a 
tree combined with more tomatoes suggesting tomatenboom (‘tomato + en + tree’) elicited 
more often a linking en while a picture of a tree combined with a single tomato suggesting 
tomaatboom (‘tomato + tree’) did so less often.
 Also Banga et al. (Chapter 2, in press) investigated the production of the linking element 
in relation to plurality. They examined whether plural semantics in a linguistic context gives 
rise to a higher preference for novel Dutch compounds containing the linking element en than 
not. They indeed found this to be the case for not only native Dutch speakers but also second 
language learners of Dutch with German or Frisian as their native language.
English noun-noun compounds
As observed above, the combination of mice-eater occurs in English while rats-eater does not. 
That is, compounds with a plural noun as the modifier generally do not occur in English while 
this is common in Dutch. Pinker (1999) explains the absence of plural modifiers in English 
noun compounds in terms of the innate constraints of the words-and-rules theory, which is 
based on the level ordering hypothesis of Kiparsky (1982). According to this hypothesis, 
derivational morphological rules apply before inflectional rules during word building. Words-
and-rules theory further asserts that regular plurals are not stored in the lexicon while irregular 
plurals must be. From these assumptions, it follows that a regular plural noun cannot be the 
modifier in compound while this is clearly possible for an irregular plural noun. Kiparsky 
explains the exceptional occurrence of regular plurals as modifiers of compounds by a 
semantic factor. According to him, these plurals have a meaning that is not directly based on 
the meaning of the singular. Therefore, these meanings cannot follow from inflectional rules. 
These regular plurals thus must be stored in the mental lexicon en from here, they could, like 
the irregular plurals, be used as modifiers of compounds.
 Ramscar and Dye (2011) carried out several experiments of which two were production 
tasks. The participants heard a context, for example: “What is this / are these? And how 
would you call a Monster that eats X?” (prime condition) or “How would you describe a 
Monster that eats such items?” (no prime condition). However, unless participants were 
primed, they excluded all plural forms as modifier, even irregular plurals. This is not expected 
on the basis of the words-and-rules theory and the authors conclude that innate constraints 
that distinguish between regular and irregular forms are not necessary to explain the behavior 
associated with inflection and morphology in compounding. Instead, they explain their results 
as statistical learning: The results reflect “nothing more than differences in the frequencies 
of conventions, and the natural effect these frequencies have on the rates at which such 
conventions are learned” (pp. 38). We return to this in the discussion section.
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 Experiments by Haskell, MacDonald, and Seidenberg (2003) and later Cunnings and 
Clahsen (2007) also provide evidence against the words-and-rules theory. In their first study, 
Haskell et al. examined the number of noun-noun compounds containing irregular plural 
modifiers, regular plural modifiers, and singular modifiers in the Brown corpus (Marcus, 
Santiorini, & Marcinkiewicz, 1993). They found about 70% of the modifier tokens (i.e., 
occurrences) to be singular but 30% to be plural. Furthermore, the occurrence of irregular 
plurals was higher than the occurrence of regular plurals. Given the occurrence of regular 
plural modifiers within compounds, the authors conclude that these data present a different 
picture than painted by the level-ordering hypothesis (Kiparsky, 1982) and words-and-rules 
theory (Pinker, 1999). According to Haskell et al., there is a dispreference for plural modifiers 
of all types and this is stronger for regular plurals than for irregular plurals. Note that Haskell 
et al. do find noun-noun compounds containing regular plural modifiers. They do not exclude 
the modifier to be a plural: “There appears to be a bias (but not a prohibition) against plural 
modifiers of all types, and this bias seems to be stronger for regular than irregular plurals” 
(Haskell et al., 2003, pp. 127).
 Haskell et al. (2003) next conducted an experiment in which participants were asked 
to provide grammaticality judgments for novel compounds for which a preceding context 
was constructed. Within this context, the isolated noun that became the modifier in the novel 
compound was always a plural. Four versions of novel compounds were then presented 
for judgment of their grammaticality along a seven-point scale: singular modifier (toe 
examination), regular plural modifier (toes examination), singular modifier (tooth examination), 
and irregular plural modifier (teeth examination). The ratings confirmed a lack of preference 
for regular plural modifiers in compound nouns. However, the judgments of grammaticality 
for the irregular plural modifiers fell between the judgments for the singular modifiers and 
regular plural modifiers in the compounds despite the level-ordering hypothesis predicting 
that singulars and irregular plurals should pattern together. Once again, the data paint a 
different picture than the level-ordering hypothesis (Kiparsky, 1982) and words-and-rules 
theory (Pinker, 1999).
 In contrast, Berent and Pinker (2007) tested in a series of experiments whether the 
statistical properties of modifiers affect speakers’ judgments and dissociate the effects of 
phonological familiarity and morphological regularity. In their first experiment, they showed 
that novel regular plurals (e.g., loonks-eater) are disliked in compounds compared to irregular 
plurals with a less frequent pattern (e.g., leevk-eater, where leevk is meant as a plural of 
loovk). In the other four experiments, they investigated the effect of regularity for modifiers that 
sound like regular plurals (e.g., hose). Berent and Pinker showed that regular-sounding plurals 
do not lower the acceptability of these compounds compared to semantically and frequency-
matched controls (e.g., pipe) or to phonologically-matched controls (e.g., hoe). In addition, 
they found that regular plural gleeks (regular plural of gleek) sounds worse than irregular 
plural gleex (irregular plural of gloox), irrespective from spelling. The authors conclude that 
phonological frequency cannot account for the distinction between regular and irregular 
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modifiers of noun-noun compounds, whereas the words-and-rules theory does.
 In reaction to this, Seidenberg, MacDonald and Haskell (2007) examined the 
experiments of Berent and Pinker (2007) and, for example, claim about the first one that the 
results are fully consistent with their own account and that hypotheses were tested that were 
incorrectly ascribed to Seidenberg, MacDonald and Haskell (2007). The latter was caused 
by this difference, according to Seidenberg, MacDonald and Haskell: Berent and Pinker’s 
experiment was about words that are phonologically deviant relative to all other words 
in the English language, whereas Seidenberg et al. meant words that are phonologically 
deviant relative to other modifiers. This way, the difference between leevk and loovk cannot 
distinguish between the two theories. Seidenberg et al. discuss many other details of both 
models, materials and results. At the end of their paper Seidenberg et al. conclude that 
there are phonological effects on modifier acceptability that cannot be subsumed by a 
grammatical rule (as Berent and Pinker do, distinguishing between regular and irregular 
plurals). Berent and Pinker (2008) argue against this stating that the computational model 
of Seidenberg et al. has nothing to do with compounds or their phonological, semantic, or 
grammatical properties. In sum,
 Cunnings and Clahsen (2007) subsequently replicated the findings of Haskell et al. 
(2003) without first offering a context for the compounds, which means that they did also 
not control for the singular or plural meaning underlying the modifier. The participants were 
asked to make graded grammaticality judgments for a series of novel compounds containing 
irregular plural, regular plural, and singular modifiers (e.g., geese keeper, swans keeper, 
and raven keeper). Both regular and irregular plural modifiers were judged less acceptable 
within compounds than singular modifiers and regular plural modifiers were judged less 
acceptable than irregular plural modifiers. Once again, however, the regular plural modifiers 
were not judged to be completely unacceptable. The results of Cunnings and Clahsen 
(2007) are thus not compatible with the accounts of Kiparsky (1982) or Pinker (1999).
The present experiment
We carried out a picture-naming experiment that differs from the experiments above. The 
conceptually singular or plural meaning of the modifier in a compound noun was controlled 
for and both singular and plural types of pictures were presented (i.e., drawings with one or 
more instances of the object for the modifier). This way, it was possible to give all English and 
Dutch participants the same conceptual input, by which it was possible to compare within and 
between the both groups. Other advantages were that the selected potential modifiers could 
be matched on variables that possibly influence the production, for example frequency of the 
singular and the plural, and that we could use all irregular English plurals. We thus could relate 
the plurality of the concepts to the plurality of the linguistic forms in the present experiment. 
More specifically: We could compare the number of plural modifiers produced in response to 
a picture presenting one instance versus multiple instances of the relevant object. 
We first investigate if the patterns of Dutch and English responding differ and, if so, how. 
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Secondly, we investigate whether there is a relation between plurality in the pictures and 
plural forms in the naming of the compounds. And finally, we determine if native English 
speakers ever produce compounds with regular plurals and, if so, how the frequency of such 
regular plural compounds compares to the frequency of irregular plural compounds.
Method
Participants
Two groups of participants took part in the present study. One group consisted of 40 
students from the University of Sheffield with English as their native language: 16 male and 
24 female; mean age 21 years, SD = 2.3. They had no knowledge of Dutch. The second 
group consisted of 40 students from the Radboud University Nijmegen with Dutch as their 
native language: 12 male and 28 female; mean age 22 years, SD  =  2.2. 
 The English participants responded to an English version of the picture-naming task and 
the Dutch participants responded to a Dutch version of the same task. The participants 
were paid a token sum for their participation, namely 2 British Pounds or 2 Euros.
Materials and design
Given that the English language contains only 9 picturable irregular plural nouns that do 
not have a Latin root, 9 sets of picturable words were created with these words as starting 
point. A set consisted of two pairs of words with both a singular and a plural form. One 
of the pairs had an irregular plural form and one had a regular plural form. An example of 
such a set is: ox, oxen, cherry, and cherries. Another example is goose, geese, elephant, 
and elephants. Within one set, the words are matched on two variables, namely the 
English log frequency per million of the singular and the English log frequency per million of 
the plural (Baayen, Piepenbroeck, & Gulikers, 1995). Pictures were drawn for the singular 
versions of the words.  
 A fifth picturable word was added to each set. The selection criterion for this word was 
that the combination with the four words in that specific set resulted in a novel concept 
(e.g., a hat with a goose on it, a hat with several identical geese on it, a hat with an 
elephant on it, and a hat with several identical elephants on it). Pictures were drawn for 
these additional words and their combination resulting in novel concepts. 
 The Dutch version of the experiment contained the translation equivalents for the 
words in the English experiment and used the same pictures as in the English version. 
The words within one set were matched for the Dutch log frequencies per million for 
the singular and plural (Baayen, Piepenbroeck, & Gulikers, 1995). In addition, the 
singular and plural English words of their Dutch translation equivalents were matched on 
log frequency per million. All sets and pictures are presented in Appendix A. The log 
frequencies are presented in Appendix B.
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 Four versions of the experiment were next constructed out of the 9 sets of picture-word 
combinations. All versions consisted of 28 familiarization pictures (only one instance of an 
object per picture) followed by 18 test items that could be named as novel compounds. 
Two out of the four words from a set were used within a single version of the experiment: 
the singular regular plus plural irregular or singular irregular plus plural regular. The number 
of pictures with one object and pictures with several objects were the same, and the items 
were randomized. The second version consisted of the same items as the first version, but in 
the reverse order. The third version had the same order as the first version, but the pictures 
containing one object for the possible modifier were replaced with the corresponding 
pictures containing several instances and vice versa. Finally, the fourth version had the 
same items as the third version but in the reverse order.
Procedure
The picture-naming experiment was conducted in two phases. The first phase was the 
familiarization phase in which the participants learned the names of the pictures with one 
instance of an object depicted. The second phase was the actual experiment in which the 
participants were asked to describe the pictures of the novel concepts. The native English 
participants did the English version. The participants read the instructions (see Appendix 
C), which told them to name the pictures according to three rules. First, each name had to 
be complete. That is, they had to name all of the elements in the picture using the words 
learned during the familiarization phase of the experiment. Second, each name had to 
be as short as possible. Third, each name had to be judged to be acceptable English or 
Dutch (e.g., birdhouse (or vogelhuis in the Dutch version) and frog house (or kikkerhuis in 
the Dutch version)). The Dutch experimenter in the Dutch version of the experiment and the 
English experimenter in the English version of the experiment did not explain the procedure 
in their own words. They only answered participants’ questions if they asked questions. 
After the experiment was finished, the participants were asked to complete a questionnaire 
to provide us with some demographic information.
 Although these strict instructions for the participants lead to a less natural or less 
spontaneous production task than we would have preferred, we decided to incorporate 
these directions because pre-tests had shown that participants would not produce 
compounds if they were not asked to do this. They produced only the head instead of 
a combination of modifier and head, for example “pictures” and “hat” instead of “word 
picture” and “elephant hat”. Thus, on the one hand, it was important to instruct them to 
produce compounds. However, on the other hand, we wanted to give them the possibility 
to produce a phrase if a compound would oppose their linguistic feeling.4
With respect to the number of objects, the participants could see that there were pictures 
4  The circumstances within this experiment are not the circumstances of a natural conversation. However, 
we do not think that participants would produce compounds that they judge as ungrammatical because in 
the instructions, there was clearly the option of producing a phrase. In addition, for every type of picture (both 
singular and plural), the participants could adopt the strategy of only producing compounds containing a singular 
modifier.
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with only one object as the potential modifier and pictures having more objects. However, 
they were never exposed to both versions of a modifier-head combination. If a participant 
was asked to name the item with word + picture, he did not have to name the item with 
words + picture. Also, the examples in the instruction only showed singular versions of 
pictures. In addition, one of the questions in the questionnaire after the experiment was: 
What do you think the experiment was about? It turned out that none of participants was 
aware of the goal of the experiment. Taken together, we assume that the design of the 
experiment, e.g., the number of objects in the pictures and the absence of filler items do 
not weaken the conclusions of this experiment.
Results
Dutch and English compared
To investigate whether the patterns of Dutch and English responding differ and, if so, how, 
the mean proportion of utterances per Type of picture (one versus more instances of the 
object named by the possible modifier) and per Type of utterance are presented graphically 
for English and Dutch in Figures 1 and 2. Four types of utterances are distinguished: a 
compound containing a singular (e.g., word picture), a compound containing a plural 
(e.g., words picture), a phrase containing a singular (e.g., picture with a word on it) and 
a phrase containing a plural (e.g., picture with words on it).
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Figure 1: Mean proportion of utterances (and standard deviations) for speakers of English 
per type of utterance and per type of picture. 
Figure 2: Mean proportion of utterances (and standard deviations) for speakers of Dutch 
per type of utterance and per type of picture. 
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Chi-square tests5 showed the patterns of responding in Dutch versus English to differ 
significantly for both singular pictures, χ2 (3) = 110.37, p < .001, and plural pictures, 
χ2 (3) = 37.42, p < .001. As can be seen, the native English speakers produced more 
compounds (96%) than the native Dutch speakers (76%), regardless of the type of picture 
presented, t(61.89) = 2.91, p = .005. 
 
Relations between plurality in pictures and use of plural language forms
To answer our second question, namely what is the relation between picture plurality and 
use of plural forms (for English, both regular and irregular averaged over the two types 
of pictures) in novel compounds in Dutch and English, we conducted ANOVAs6 with 
Picture Plurality as within-subjects factors, Language as between-subjects factor and the log-
transformed proportion of compounds produced using a plural modifier as the dependent 
variable. A main effect of Language was found, F1(1,78) = 31.07, p < .001, F2(1,16) 
= 62.39, p < .001. The native Dutch speakers produced more compounds with a plural 
modifier (48%) than the native English speakers (8%). A main effect of Picture Plurality 
was also found, F1(1,78) = 30.25, p < .001, F2(1, 8) = 57.84, p < .001. Speakers 
produced more compounds containing a plural modifier in response to pictures depicting 
several instances of an object (36%) than in response to pictures depicting one instance 
of the object (20%). An interaction between Language and Picture Plurality was found, 
F1(1,78) = 6.37, p < .05, F2(1,16) = 8.31, p < .05 which was caused by a smaller 
difference between the singular and plural pictures for English than for Dutch, t(8) = 3.50, 
p < .01. 
Regular plurals within English compounds
The third research question was whether native English speakers ever produce compounds 
with regular plurals and, if so, how the frequency of such regular plural compounds 
compares to the frequency of irregular plural compounds. The mean percentage of the 
novel English compounds produced using a plural after seeing a picture depicting several 
instances of an object that was a regular plural, was 8%; the mean percentage produced 
using a plural after seeing a picture depicting several instances of an object that was 
a irregular plural, was 14%. This difference was found to be significant in a one-sided 
t-test for independent samples with log-transformed proportions, t(8) = 1.98, p = .0427. 
Moreover, the percentage of regular plurals produced in novel compounds (8%) differs 
significantly from the 0% that the level-ordering hypothesis and words-and-rules theory 
would predict, t(8) = 3.78, p = .005. 
5  For this comparison, we tested using Chi-square, a non-parametric test, because the proportions of the types 
of utterances represent four different dependent variables.
6  For this comparison, we used ANOVA because there was one dependent variable (compounds containing 
a plural modifier) and two types of pictures (singular versus plural).
7  In the third comparison, there were two types of picture (containing a regular or an irregular plural) and one 
type of answer that we compare (proportion of plural modifiers), so we used a t-test. 
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Discussion
We investigated how picture plurality influences the form of compounds used to name new 
concepts or, in other words, the relation between conceptual plurality and the use of a 
plural morpheme in the production of novel noun-noun compounds in Dutch and English. 
We discuss three important findings. 
Relationship between conceptual plurality and use of plural modifiers
First, both the Dutch and English speakers produced more compounds containing a plural 
modifier when responding to pictures depicting several instances of an object than when 
responding to pictures depicting one instance of the object. For speakers of Dutch, we 
interpret this finding as showing the Dutch plural suffix -en to be related to the Dutch linking 
element en, which corresponds to earlier experimental findings by Banga et al. (Chapter 
2, in press), Neijt et al. (2003), and Schreuder et al. (1998). However, linking en is not 
only subject to plurality but also to analogy (Krott et al., 2001) and stress (Hanssen et al., 
2012; Neijt and Schreuder, 2007; and Neijt et al., 2002), which explains why not all 
compounds with a singular meaning for the modifier are produced without a linking en 
and all compounds with a plural meaning for the modifier are produced with a linking en. 
 The same relationship between plurality and the production of compounds containing 
plural modifiers was also found for English. These results strengthen the idea that the words-
and-rules theory does not make the right predictions for compounding. This leads us to our 
other findings. 
Regular plurals as modifiers in noun-noun compounds
Second, the speakers of English in our study produced compounds containing regular 
plurals. This finding contradicts the words-and-rules theory (Pinker, 1999), which predicts 
that no compounds containing regular plurals should occur whatsoever. We will discuss 
four possible alternative explanations.
 Our results are not compatible with the findings of Ramscar and Dye (2011), who 
only found regular modifiers in production when they primed the participants to do so. 
Their explanation is statistical learning, a factor we controlled for by using new concepts 
for which the participants had to create new names, which implies that the present 
results cannot be explained by frequencies in natural language. Since we wanted to 
avoid linguistic materials so that we were able to compare English speakers with Dutch 
speakers, the present task one might claim that the present task is not completely natural 
and therefore, might have led to another response pattern than in natural English and 
Dutch. We propose that several factors play a role in the production of compounds: plural 
semantics (Schreuder et al., 1998) and prosody (Neijt & Schreuder, 2007). Note that 
also family size or analogy has been shown to be an important factor (Krott et al., 2001). 
However, this is not relevant here, since we matched the materials on this factor.
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Buck-Gengler, Menn and Healy (2004) carried out a production experiment to answer 
the question whether it takes longer to produce a singular first noun response when the 
stimulus is an irregular plural than when it is a regular plural, an irregular singular, or a 
regular singular. The participants, native English speakers, were asked to fill in the blanks 
in sentence frames to which they responded with noun-noun compounds, for example 
“A tub holding mice is a ......”. Other conditions contained singulars (e.g., bead, man) 
or regular plurals (e.g., chains). Response times were collected using a voice key. They 
found that the proportion of plural responses to irregular plurals was higher than to regular 
plurals, and that even when the singular was produced, it took longer when the preceding 
noun was an irregular plural (around 920 ms) than for any other type of noun (around 700 
ms). They explain their results in terms of processing difficulty: goose is harder to access 
from geese than duck is from ducks. Observe that the participants of Buck-Gentler et al.’s 
study sometimes produce a plural when the sentence frame contains a singular stimulus. In 
addition, in the present study, we did not show a plural example in the instructions, neither 
in the familiarization phase. In the experimental phase, for half of the pictures, several 
objects depicted the potential modifier. However, since the participants were asked to 
describe the depicted concept as a whole, it seems not plausible that they first access 
the plural form of the potential modifier. And even if they do, then the naming of plural 
modifiers after a singular picture still needs to be explained, so we do not find the Buck-
Gentler account a good alternative to the words-and-rules theory.  
 Alegre and Gordon (1996) tried to identify the semantic bases for the “exceptions” 
involving English compounds with a regular plural modifier (e.g., awards ceremony, pilots 
union, weapons inspector) and suggest that a heterogeneous connotation is conveyed under 
such circumstances (i.e., that the modifier must refer to multiple instances to license the use of 
a regular plural modifier in a compound in English). For example, the modifier publications 
in publications catalog refers to many different publications rather than multiple instances 
of the same publication. The concepts depicted in the pictures we used did not meet this 
condition. All of the modifiers produced in our study were only depicted as homogeneous 
plurals (multiple instances of the same one) and not as heterogeneous plurals8. Although 
our plural pictures were all homogenous plurals and therefore did not meet Alegre and 
Gordon’s heterogeneity requirement, our participants nevertheless produced regular plural 
modifiers in novel compounds at times, which shows a heterogeneous concept to not be 
essential for the use of a regular plural modifier in a novel compound.
8  Although our intuition is that the plural objects in our experiment were depicted as homogenous plurals, 
an anonymous reviewer pointed out that this statement is debatable. This issue of homogeneity is related to 
the problem of categorization: When are certain objects members of the same category and when do they 
form a subcategory (or belong to different subcategories)? Rosch et al. (1976) examined the categorization of 
concrete objects. They conclude that basic objects are the most inclusive categories whose members: (a) possess 
significant numbers of attributes in common, (b) have motor programs which are similar to one another, (c) have 
similar shapes, and (d) can be identified from averaged shapes of members of the class. With respect to these 
conditions, we think that most plurals in our study are homogenous plurals and that it could be only debatable for 
countries, words and children (different shapes). Extensive future research is needed to be able to give a decisive 
answer on this issue.
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 The present English production findings are compatible with the claims of Haskell 
et al. (2003), namely that the acceptability of plural modifiers in English compounds is 
determined by a constraint satisfaction process. The two main constraints are semantics, 
i.e., is the modifier semantically plural or not, and phonology, i.e., does the modifier sound 
as a plural or not. These constraints express a preference for singular modifiers: Singular 
modifiers are neither semantically nor phonologically plural, so they are most acceptable. 
Irregular plurals are semantically plural but do not sound as a plural, which makes them 
marginally acceptable. The regular plurals are dispreferred, since they are semantically 
plural and phonologically plural. This ordering is exactly what we observed for our English 
production data, namely that: a singular modifier was produced most often, followed by an 
irregular plural as a modifier, and a regular plural least produced. Our experiment shows 
the acceptability constraints of Haskell et al. (2003) to apply to language production in 
English as well. For Dutch, the semantic constraint seems to be relevant, but the phonological 
constraint seems to be irrelevant. Perhaps, the fact that English plural forms are similar to 
genitives or the fact that in Dutch, the plural suffix functions as a rhythmic element explains 
why Haskell et al.’s phonological constraint does not hold for Dutch.
Compounding is more productive in English than in Dutch
Third, the nature of the responses of the native Dutch speakers differed significantly from the 
nature of the responses of the native English speakers for all of the pictures. Surprisingly, the 
English speakers produced more compounds than the Dutch speakers. This is in contrast to 
the widespread assumption that compounding is more productive in Dutch than in English 
(Tops, Dekeyser, Devriendt, & Geukens, 2001). We discuss two possible explanations. 
The first possible explanation is that the different experimenters encourage the participants 
differently in producing compounds. Although this might seem plausible, we do not think 
that this is the case because the experimenters did not explain the task in their own words 
and only answered participants’ questions after reading the instructions. 
Another possible explanation for this difference could be that speakers of Dutch use 
compounds, when speakers of English use simplex words. In Dutch, the word dierentuin 
(literaly ‘animal + en + garden’) is used for zoo. Random samples containing one page 
from dictionaries Dutch-English and English-Dutch confirm this idea. The first page of words 
beginning with an n, contained words that are noun-noun compounds in Dutch and simplex 
words in English but never vice versa. Examples are English nagor is expressed by Dutch 
riet-bok, English case is expressed by Dutch naam-val, English namer is expressed by 
Dutch naam-gever. The relative proportion of compounds for exisiting words is thus higher 
in Dutch than in English, and the relative proportion of compounds for novel concepts 
thus may be higher in English. On the basis of this line of thought, one may assume that 
speakers of English produce more compounds for novel concepts. We find this second 
possible explanation more plausible than the first possible explanation but leave this for 
further research. 
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Conclusion
Both native Dutch speakers and native English speakers produce regular plural suffixes 
as the modifier in a novel noun-noun compound, particularly when the compound refers 
to conceptual plurality. This finding is in contrast to the predictions of the level-ordering 
hypothesis (Kiparksky, 1982), words-and-rules theory of Pinker (1999). Given that our 
“plural” pictures contained multiple but homogeneous instances of the object for the 
modifier in the novel noun-noun compound, our English production data also do not follow 
the semantic constraints proposed by Alegre and Gordon (1996). However, the present 
results do confirm the acceptability constraints put forth by Haskell et al. (2003), namely 
that on semantic and phonological grounds, singular modifiers are preferred, followed 
by irregular plural modifiers and finally, regular plural modifiers — which are thus less 
preferred but still acceptable — in the production of English compounds. Phonological and 
morphological differences, such as the similarity of English plural forms with genitives, the 
rhythmic function of the Dutch plural form and the fact that many simplex words in English 
correspond with compounds in Dutch, will explain the the different patterns we found in 
Dutch and English, notwithstanding their close relationship.
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Appendix A: Pictures
bandiet + pantoffel bandieten + pantoffel luis + pantoffel  luizen + pantoffel
bandit + slipper  bandits + slipper louse + slipper lice + slipper 
olifant + pet olifanten + pet gans + pet ganzen + pet
elephant + cap elephants + cap goose + cap geese + cap 
 
hand + ballon handen + ballon     kind + ballon  kinderen + ballon
hand + balloon hands + balloon child + balloon children + balloon
kaars + boek kaarsen + boek muis + boek muizen + boek
candle + book candles + book mouse + book mice + book
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kers + trui kersen + trui os + trui ossen + trui
cherry + sweater  cherries + sweater  ox + sweater oxen + sweater
land + boom landen + boom vrouw + boom  vrouwen + boom
country + tree countries + tree woman + tree women + tree
lip + soep lippen + soep tand + soep tanden + soep
lip + soup  lips + soup tooth + soup teeth + soup
uur + beker uren + beker man + beker mannen + beker
hour + mug hours + mug man + mug men + mug
woord + schilderij woorden + schilderij voet + schilderij voeten + schilderij
word + painting words + painting foot + painting feet + painting
72
Chapter 3  __________________________________________________________________________________
Appendix B: Log frequencies
English experiment
  Poss. English modifier Freq./million Log (freq./million) Difference
Sing. pair 1 Irregular child 426.00 6.05
Regular hand 440.00 6.09 0.03
Plural pair 1 Irregular children 655.00 6.48
 Regular hands 284.00 5.65 -0.84
Sing. pair 2 Irregular foot 229.00 5.43
Regular word 0.00 x x
Plural pair 2 Irregular feet 96.00 4.56
 Regular words 282.00 5.64 1.08
Sing. pair 3 Irregular goose 6.00 1.79
Regular elephant 6.00 1.79 0.00
Plural pair 3 Irregular geese 5.00 1.61
 Regular elephants 11.00 2.40 0.79
Sing. pair 4 Irregular man 975.00 6.88
Regular hour 216.00 5.38 -0.45
Plural pair 4 Irregular men 655.00 6.48
 Regular hours 479.00 6.17 -0.06
Sing. pair 5 Irregular mouse 8.00 2.08
Regular candle 8.00 2.08 0.00
Plural pair 5 Irregular mice 10.00 2.30
 Regular candles 9.00 2.20 -0.11
Sing. pair 6 Irregular ox 4.00 1.39  
Regular cherry 5.00 1.61 0.22
Plural pair 6 Irregular oxen 2.00 0.69
 Regular cherries 3.00 1.10 0.41
Sing. pair 7 Irregular tooth 13.00 2.56  
Regular lip 17.00 2.83 0.27
Plural pair 7 Irregular teeth 73.00 4.29
 Regular lips 61.00 4.11 -0.18
Sing. pair 8 Irregular woman 338.00 5.82
Regular country 336.00 5.82 -0.01
Plural pair 8 Irregular women 511.00 6.24
 Regular countries 222.00 5.40 -0.83
Sing. pair 9 Irregular louse 1.00 0.00
Regular bandit 1.00 0.00 0.00
Plural pair 9 Irregular lice 2.00 0.69
 Regular bandits 2.00 0.69 0.00
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Dutch experiment
  Poss. Dutch modifier Freq./million Log (freq./million) Difference
Sing. pair 1 Irregular kind 454.00 6.12  
Regular hand 645.00 6.47 0.35
Plural pair 1 Irregular kinderen 484.00 6.18
 Regular handen 377.00 5.93 -0.25
Sing. pair 2 Irregular voet 96.00 4.56  
Regular woord 282.00 5.64 1.08
Plural pair 2 Irregular voeten 129.00 4.86
 Regular woorden 310.00 5.74 0.88
Sing. pair 3 Irregular gans 4.00 1.39  
Regular olifant 6.00 1.79 0.41
Plural pair 3 Irregular ganzen 7.00 1.95
 Regular olifanten 4.00 1.39 -0.56
Sing. pair 4 Irregular man 876.00 6.78  
Regular uur 380.00 5.94 1.38
Plural pair 4 Irregular mannen 296.00 5.69
 Regular uren 37.00 3.61 -1.25
Sing. pair 5 Irregular muis 9.00 2.20
Regular kaars 10.00 2.30 0.11
Plural pair 5 Irregular muizen 10.00 2.30
 Regular kaarsen 10.00 2.30 0.00
Sing. pair 6 Irregular os 2.00 0.69  
Regular kers 1.00 0.00 -0.69
Plural pair 6 Irregular ossen 2.00 0.69
 Regular kersen 4.00 1.39 0.69
Sing. pair 7 Irregular tand 12.00 2.48  
Regular lip 6.00 1.79 -0.69
Plural pair 7 Irregular tanden 74.00 4.30
 Regular lippen 102.00 4.62 0.32
Sing. pair 8 Irregular vrouw 597.00 6.39  
Regular land 298.00 5.70 -0.69
Plural pair 8 Irregular vrouwen 288.00 5.66
 Regular landen 114.00 4.74 -0.93
Sing. pair 9 Irregular luis 2.00 0.69
Regular bandiet 1.00 0.00 -0.69
Plural pair 9 Irregular luizen 3.00 1.10
 Regular bandieten 3.00 1.10 0.00
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Appendix C: Instructions
Part 1
Dear participant,
In this experiment you are going to describe some pictures. The experiment consists of 
two parts. In the first part, you will see some pictures with written words below them. 
Try to remember these. When you get to the word ‘Experiment’, you’ll then be given the 
instructions for part 2.
Good luck!
Part 2
In this part you will be presented with some new concepts, which have been constructed 
out of the pictures from part 1. You have to name these pictures. Each name you give:
- has to be complete – i.e., you need to name all of the elements in the pictures and use 
the names you learned in part 1.
- has to be as short as possible.
- is, in your opinion, acceptable English.
Suppose that you saw these pictures in part 1.
                                
 bird house frog
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And in part 2 you have to describe these pictures:
                             
Then you would say “birdhouse” for the first picture. “House with a bird” wouldn’t be 
wrong, but if you think “birdhouse” is a good word for it, then we would prefer you to 
say that. It is shorter and also acceptable English. For the second picture, you would say 
“frog house”. This is not a common combination of words, but it is still acceptable English.
You can be creative. Rely on your linguistic intuitions. There are no right or wrong answers. 
Good luck!
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This chapter is a slightly revised version of: Banga, A., Hanssen, E., Schreuder, R., 
& Neijt, A. (2012). How subtle differences in orthography influence conceptual 
interpretation. Written Language and Literacy 15(2), 185-208.
Abstract
The present study investigates linguistic relativity. The units of writing investigated are e 
and en, which are used to represent units of language in Dutch, Frisian, and Afrikaans. 
Dutch has homographic forms in the plural suffix -en and the linking element of noun-noun 
compounds en. Frisian does not have a homography, while Afrikaans has a different 
homography. This raises the question whether second language learners of Dutch 
consistently interpret the linking en in Dutch noun-noun compounds as plural in the way 
that native speakers do. Plurality ratings for Dutch modifiers obtained from native Dutch 
speakers are compared with ratings from Frisian-Dutch bilinguals and Afrikaners learning. 
Dutch as L2. Significant differences relating to orthography are observed. We therefore 
argue that differing orthographic conventions in one’s native language (L1) can lead to 
different interpretations for the same everyday words written in Dutch (L2). Orthography 
thus provides an example of linguistic relativity.
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Introduction 
The present study investigates linguistic relativity. The units of writing investigated are e 
and en that in Dutch, Frisian, and Afrikaans can be used as a linking element within 
compounds, or as a plural suffix. Afrikaans is one of the eleven official languages in South 
Africa. Afrikaans can be considered to be a variant of the Dutch spoken by the 17th century 
colonists, with some lexical and syntactic borrowings from Malay, Bantu languages, 
Khoisan languages, Portuguese, and other European languages (Lewis, 2009). Frisian is 
a language spoken in a northern region of the Netherlands, mainly in Friesland, where it 
is freely used next to Dutch. In one questionnaire, 93% of the inhabitants of this province 
indicated that they preferred to live in a Frisian-Dutch bilingual environment (Gorter & 
Jonkman, 1995). Although Dutch is used most frequently, both languages have an official 
status and can be used in schools as well as in the courts and in other formal situations. 
Growing up in a bilingual environment, Frisian-speaking children typically learn Dutch 
at a very young age. Accordingly, we consider Frisians to be Frisian-Dutch bilinguals. 
By “linking element,” we mean the element between the two constituents of a noun-noun 
compound.9 Like the plural suffix in Dutch, the linking element is written as en (e.g., boeken 
‘books’ and boekenkast ‘book + en + case’). And in the present study, the orthography of 
the linking element within compounds is examined in relation to the orthography of plural 
suffixes. We selected this comparison because we suspect that the small differences in the 
orthographies of Dutch, Frisian, and Afrikaans can influence the interpretation of plurality 
in speakers of these languages. To test this hypothesis, we compared ratings of plurality 
for the modifiers in Dutch noun-noun compounds by Frisian-Dutch bilinguals and Afrikaners 
learning Dutch as L2 with ratings obtained from native Dutch speakers. 
 In what follows, we first discuss linguistic relativity and then provide a brief overview 
of linking elements and plural suffixes in Dutch, Frisian, and Afrikaans. We then outline 
the ongoing debate regarding the status of the Dutch linking element en. And finally, we 
present the results of two experiments in which the interpretations of linking elements by 
native Dutch speakers, Frisian-Dutch bilinguals, and Afrikaners learning Dutch as L2 are 
compared. In this manner, the paper investigates the issue of whether the subtle differences 
in the writing of linking elements and plural suffixes across the respective languages 
influences the conceptual interpretation of the modifier constituent within a compound as 
conveying a plural sense.
Linguistic relativity
Languages can differ in several aspects, including their phonology, morphology, and 
syntax. The question that arises from such variation is whether or not speakers of different 
9  Some linguists, such as Bauer (2003) and Booij (2007), reserve the term “linking element” for only elements 
that cannot have a plural meaning. We use the term to indicate the form of the element irrespective of its 
meaning.
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languages also think differently? In the 19th century, Wilhelm von Humboldt connected 
language differences to differences in thought, and proposed that thinking is basically an 
inner dialog that relies upon the thinker's native language (Losonsky, 1999: p. xvi). Just as 
the sounds of languages differ, also the inherent meanings may differ from language to 
language (Trabant, 2000). Or, in other words, the diversity of languages occurring in the 
world is not just a diversity of sounds (or signs in sign language) but a diversity of world 
views (Losonsky, 1999: p. xvii).
 More than 75 years after Von Humboldt, Edward Sapir followed up on von Humboldt’s 
ideas and argued that "no two languages are ever sufficiently similar to be considered 
as representing the same social reality. The worlds in which different societies live are 
distinct worlds, not merely the same world with different labels attached” (Sapir, 1949). 
Sapir's student, Benjamin Lee Whorf, was convinced of the influence of language on 
thought and set out to find evidence (Whorf, 1956). The assumption that the form of 
one’s language shapes one’s conceptual representation of the world is now referred to as 
“linguistic relativity”.
 Subsequent studies of linguistic relativity have concentrated on several topics, including 
descriptions of spatial relations (e.g., McDonough, Choi, & Mandler, 2003), time (e.g., 
Boroditsky, 2001), color terminology (e.g., Davies & Corbett, 1997; Roberson, Davies, & 
Davidoff, 2000), material and shape (e.g., Lucy, 1992), number systems (e.g., Gumperz 
& Levinson, 1997), and object comparisons (e.g., Miwa, Libben, Rice, & Baayen, 2008). 
In the present study, the sense of plurality is considered in order to gain further insight into 
the influence of differences in linguistic form on plural interpretations.
 The influence of language on thought has been strikingly illustrated in a developmental 
study which indicates that certain distinctions that are salient during the preverbal (i.e., 
thought) stage of language acquisition become less salient if the language being acquired 
does not systematically encode them (McDonough et al., 2003). In English, there is a 
distinction in terms of support between in (e.g., He stood in the doorway) and on (e.g., 
He knocked on the door); in Korean, in contrast, there is a distinction between loose (e.g., 
nohta) and tight (e.g., kitta) containment. The latter is used for both putting pegs in holes 
and lego blocks on top of each other while English uses in for the first example and on for 
the second example. McDonough et al. therefore compared the concepts of containment, 
support, and degree of fit in a nonverbal preferential looking task with English versus Korean 
infants and adults. The infants showed looking behavior that reflected the distinctions made 
in both languages. However, while the English-speaking adults distinguished between tight 
containment and loose support but not between tight and loose containment, the Korean-
speaking adults showed the latter contrast. McDonough et al. thus conclude that both 
language and preverbal conceptual readiness play important roles in the development of 
language-specific spatial semantics.
81
_______________________________  How subtle differences in orthography influence conceptual interpretation
Linking elements and plural suffixes in Dutch, Frisian, and Afrikaans
In Dutch and the related languages of Frisian and Afrikaans, one of the most productive 
word formation types is the use of linking elements in noun-noun compounds (Baayen & 
Renouf, 1996). In Dutch, such compounds may often contain a linking element that is 
written as en (e.g., boekenplank ‘book + en + shelf’). This linking en has the same form as 
the required suffix for pluralizing nouns, namely –en (e.g., boeken ‘books’). In Afrikaans, 
which is closely related to Dutch with some small but nevertheless systematic differences in 
orthography, both the linking element and the plural suffix are written as e (e.g., boekerek 
‘bookshelf’ and boeke ‘books’). Frisian differs from both Dutch and Afrikaans in that it uses 
one form for linking and the other for pluralization: a linking e occurs in compounds (e.g., 
boekeplanke ‘book + linking e + shelf’) and the plural suffix –en is used for plural nouns 
(e.g., boeken ‘books’). Table 1 summarizes the orthographic differences with respect to 
the linking element and the plural suffix in these languages.
Table 1 Orthography of linking elements and plural suffixes in Dutch, Frisian, and Afrikaans.
Linking element (‘bookshelf’) Plural suffix (‘books’)
Dutch en (e.g., boekenplank)  -en (e.g., boeken)
Frisian e (e.g., boekeplanke)  -en (e.g., boeken)
Afrikaans e (e.g., boekerek)  -e (e.g., boeke)
 
The similarity in the forms of the linking en and the plural suffix -en in Dutch gives rise 
to the question of whether the two are related (i.e., does the modifier in the compound 
convey a plural sense?) or unrelated (Booij, 2007; Verkuyl, 2007). Schreuder, Neijt, 
van der Weide, and Baayen (1998) claim that the forms are related and show that one 
consequence of the Dutch spelling change of 1996—where the former linking element 
e was changed to en, which is homographic with the plural suffix—has indeed been an 
increase in the activation of plural semantics. When asked to indicate whether a compound 
was singular or plural as quickly and accurately as possible and instructed to attend to 
only the final syllable of the compound (i.e., not to the modifier), Dutch participants were 
nevertheless influenced by the en in the middle of the compound. Thus, the presence of a 
linking en, rather than e, slowed response times for singular decisions (i.e., slangenbeet 
‘snakebite’ was responded to slower than slangebeet ‘snakebite’). This interference effect 
indicates the automatic activation of plural semantics and shows that the respondents were 
not able to ignore the word-internal linking element.
In another study investigating the plural semantics of the Dutch linking en, Neijt, Schreuder, 
and Baayen (2004) compared the interpretation of this element seven years after the change 
to the official Dutch spelling rules with the interpretation before the change (investigated in 
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Schreuder et al. 1998). The orthography prior to the 1996 spelling reform was based on 
the underlying singular or plural semantics (for a critical overview of this spelling change, 
see Neijt & Nunn, 1997). At that time, the linking element e was used for modifiers with 
an inherently singular sense (e.g., slangebeet ‘snake + linking e + bite’) and the linking 
element en for modifiers with an inherently plural sense (e.g., gebarentaal ‘sign + linking en 
+ language’). The new spelling rule requires en for all modifiers that use the suffix -en as their 
plural marker. And Neijt et al. indeed found respondents to judge these modifiers as being 
more plural along a scale than respondents had judged them to be in 1996. The explanation 
offered for the increased judgments of plurality is that the formal plural orthography created 
concomitant semantic differences in plural interpretations. Neijt, Krebbers, and Fikkert (2002) 
have similarly shown plural senses to be involved in both the perception and production of the 
linking en within the context of Dutch noun-noun compounds. In addition, Hanssen, Banga, 
Schreuder, and Neijt (2012) showed a strong correlation between the pronunciation of the 
plural suffix and the pronunciation of the linking en. 
The fact that Afrikaans writes both the plural suffix and linking element as e in Afrikaans 
(e.g., boeke ‘books’ and boekerek ‘book + e + shelf’) raises the question of how Afrikaans 
speakers process the linking element in noun-noun compounds. When Jansen, Schreuder, 
and Neijt (2007) recently had native speakers of Dutch and Afrikaans rate the numerosity of 
Dutch compounds containing a linking e versus a linking en along a 7-point scale, the Dutch 
speakers tended to interpret the linking en as plural and the linking e as singular while the 
Afrikaans speakers tended to interpret the linking e as plural and linking en as singular — 
presumably because all words ending in -en are singular in Afrikaans (e.g, kuiken ‘chicken’). 
The fact that Frisian attest no such homography between the linking element and the plural 
suffix also gives rise to a couple of interesting questions: How do Frisian speakers process 
the linking element in Dutch noun-noun compounds? Is there any tendency to perceive 
compounds with a linking en as plural? Synonyms such as boekeplanke ‘bookshelf’ in Frisian 
and boekenplank ‘bookshelf’ in Dutch illustrate the difference in the linking elements in these 
languages: If a compound occurs with en in Dutch, then the literally translated compound 
in Frisian often has an e. The plural of boek ‘book’ is nevertheless boeken ‘books’ in both 
languages, with the plural suffix –en. The plural suffix in Frisian is not homophonous or 
homographic with the linking element (Hanssen et al., submitted; Hoekstra, 1996). The 
question with regard to Frisian is therefore whether there is any tendency to interpret the 
linking element in a compound as conveying any plural sense whatsoever.
The differences between the Dutch, Frisian, and Afrikaans raise the further question 
about whether second language learners of Dutch interpret the linking en in Dutch 
noun-noun compounds similarly to native Dutch speakers (or not). Although Dutch and 
Frisian differ with respect to the linking elements, Banga, Hanssen, Neijt, and Schreuder 
(Chapter 2, in press) did not find significant differences between the preferences of native 
Dutch speakers and Frisian-Dutch bilinguals in a semi-production task. The participants 
were asked to read Dutch texts in which novel compounds were described, then indicate 
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whether they preferred the inclusion of the linking en or not (e.g., bloemenwaarde ‘flower 
+ en + value’ compared to bloemwaarde ‘flower value’). The response pattern for the 
Frisian-Dutch bilinguals was found to be the same as for the native Dutch speakers. For 
both groups, responses were influenced by both the plurality of the underlying sense and 
the plurality of the form in the preceding context. This absence of a difference between 
the two groups could nevertheless be explained by the early age of Dutch language 
acquisition by the Frisian-Dutch bilinguals: The participants were only, on average, 1.8 
years old when they learned to speak Dutch.
 
The present study
In the present study, we investigate whether rather subtle differences in orthography 
can influence the semantic interpretation of noun-noun compounds. Although Banga et 
al. (Chapter 2, in press) did not find significant differences between the preferences of 
Frisian-Dutch bilinguals and native Dutch speakers, recent research by Neijt, Schreuder, 
and Jansen (2010) suggests that language users may attach more weight to form when 
interpreting language (i.e., attributing meaning) as opposed to producing language. An 
asymmetry between investigations of language perception and production may thus exist.
We conducted two experiments based on the fact that more ants are perceived in 
anthill than snakes are in snakebite. Given that such inherently singular or plural modifiers 
are quite common within compounds in the Dutch, Frisian, and Afrikaans languages, one 
might expect orthographic variation between these languages to be more or less irrelevant. 
Proponents of linguistic relativity, however, would still expect that the orthographic variation 
between the Dutch, Frisian and Afrikaans languages influences interpretations and, thus, in 
the present case, they may expect the similarity of the linking element to the plural suffix in 
Dutch to influence numerosity judgments no matter what the native language of the speaker 
and the underlying sense of numerosity.  In Study 1, we therefore compared plurality 
ratings for modifiers within Dutch noun-noun compounds by Frisian-Dutch bilinguals and 
native Dutch speakers. In study 2, we did the same for ratings made by Afrikaners learning 
Dutch as L2 versus native Dutch speakers. All the groups provided plurality ratings for the 
same set of Dutch compound words.
In Study 1, we expected the Frisian-Dutch bilinguals to rate the plurality of the modifiers 
within the target Dutch compounds lower than the native Dutch speakers, simply because 
the Frisian linking element e is not related to either the Dutch or Frisian plural suffix en. If 
the groups show similar patterns, however, it could be due to the early age of acquisition 
for Dutch by the Frisian-Dutch bilinguals and to generally growing up within a balanced 
bilingual environment.
In Study 2, we expected Afrikaners learning Dutch as L2 to rate the plurality of the 
modifiers within the target Dutch compounds lower than the native Dutch speakers because 
for Afrikaners learning Dutch as L2, both the Afrikaans linking element e and the plural suffix 
e are related to plurality but not the Dutch (linking) en. If we were to find that the Afrikaners 
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learning Dutch as L2 rate the plurality of the modifiers within the target Dutch compounds 
lower than the native Dutch speakers, then we can assume that the orthographic differences 
between the two languages are responsible for that outcome. If the ratings do not differ for 
the two groups, this can possibly be attributed to a translation process on the part of the 
Afrikaners learning Dutch as L2. That is, the relation between the linking en and the plural 
suffix -en in Dutch is apparently just as strong for the Afrikaners learning Dutch as L2 as is 
the relation between the linking e and the plural suffix e in Afrikaans.
Finally, if differences are found between the plurality ratings provided by the Frisian-
Dutch bilinguals versus native Dutch speakers and the Afrikaners learning Dutch as L2 
versus native Dutch speakers, then it would provide some evidence that the orthography of 
one’s native language influences one’s second language interpretations.
 
Study 1: Native Dutch speakers versus Frisian-Dutch bilinguals 
Participants
Two groups of participants took part in Study 1. The first group involved 35 adult native Dutch 
speakers (mean age M = 22 years, standard deviation SD = 3.6). The participants were 
undergraduates at the Radboud University Nijmegen and participated in partial fulfillment 
of a course requirement. The second group involved 39 adult Frisian-Dutch bilinguals who 
were mostly undergraduates at the University of Groningen, the Hanze University Groningen, 
Stenden University of Applied Sciences, or the NHL University of Applied Sciences (M = 23 
years, SD = 2.6; mean age of acquisition for Dutch = 1.8, SD = 1.7). The native language 
of these participants was Frisian or both Frisian and Dutch. Almost all of the people in this 
group indicated that they had learned Dutch before the age of four. Only seven of the 
39 participants started immediately after the age of four (i.e., upon entry into preschool). 
Although Frisians generally read and write more in Dutch than in Frisian, they are generally 
literate in both languages. The individuals in this group participated voluntarily and are 
referred to as bilinguals because they grew up in a Frisian-Dutch bilingual environment, 
learned Dutch at a very young age, and use both languages on a daily basis.
Materials
The materials consisted of 62 everyday Dutch noun-noun compounds which all contained 
the linking element en and were taken from Schreuder et al. (1998). For 32 items, the 
modifier had a singular sense, for example: spinnenweb ‘spider web’ and pannenkoek 
‘pancake.’ The average frequency according to the CELEX lexical database (Baayen, 
Piepenbroeck, & Gulikers, 1995) was 53 per 42 million (range 0-314). For 30 items, the 
modifier had a plural sense, for example: boekenrek ‘bookshelf’ and vlammenzee ‘sea of 
flames.’ The average frequency according to CELEX was 60 per 42 million (range 12-
295). See Appendix A for more detailed frequency information.
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This categorization of the modifier elements as referring to either a singular or a plural 
sense is based on the judgments of the 1954 spelling committee, which decided to 
spell modifiers with a singular sense using an e and modifiers with a plural sense using 
an en (for overviews of the spelling changes, see Neijt & Nunn, 1997; and Nunn & 
Neijt, 2006). We selected only those compounds for which the translation equivalents 
are also noun-noun compounds in both the Frisian and Afrikaans languages, to ensure 
the comparability of the three groups and the materials. This way we could be sure that 
for all participants, the compound concept is the product of the two constituent nouns 
combined in the compound form. We thus excluded some Dutch compounds that have 
no direct noun-noun translation equivalents in Frisian or Afrikaans from the set of items 
drawn from Schreuder et al. (1998). For example, Dutch rokkenjager ‘woman chaser’ 
(literally: ‘skirt + en + hunter’) is rokjagter in Afrikaans but has no translation equivalent 
in Frisian and was therefore omitted.
 We created two lists in which the critical items were randomized. Two additional lists 
were created from these by reversing the order of the items in the first two lists to control for 
possible order effects.
Procedure
Before the experiment, the participants completed a questionnaire that asked them to 
provide basic information such as their age and mother tongue. Then the participants either 
performed a pencil and paper version of the task in a classroom setting or an electronic 
version of the experiment at home. Participants were asked to rate the plurality of the 62 
modifiers within the compounds along a 7-point scale, marking the left-most circle if the 
modifier had a strong singular meaning and a circle to the right if the modifier had a 
strong plural meaning. The participants were asked to rely on their intuitions, and it was 
emphasized that their answers would not be judged as being right or wrong. We used the 
7-point scale because we believed that the distinction between singular and plural would 
be gradual and not dichotomous. Speakers, for example, may have different plurality 
intuitions with regard to the Dutch compound mierenhoop ‘anthill’, which contains a lot 
of ants, versus schoenendoos ‘shoe box’, which contains only one pair of shoes. See 
Appendix B for the instructions. Note also that, while it was not explicitly stated in the 
instructions, the respondents were free to use the two extreme values, if they interpreted 
the modifier as being either purely singular or plural. Before the actual experiment, the 
participants completed a questionnaire that asked them to provide basic information such 
as their age and mother tongue. Completion of the task took about 20 minutes. 
Results and conclusion
The modifiers in the Dutch compounds presented to the participants in our research were 
either singular (kersenpit ‘cherry pit’) or plural (toetsenbord ‘keyboard’) according to the 
1954 spelling committee. The average ratings and standard deviations provided for the 
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two types of items by the native Dutch speakers and Frisian-Dutch bilinguals are presented 
in Table 2 and Figure 1.
Table 2  Mean plurality ratings (standard deviations) provided by native Dutch speakers 
and Frisian-Dutch bilinguals for Dutch modifiers referring to inherently singular and plural 
senses, based on subject-analysis.
Modifier with singular sense
e.g., kersenpit ‘cherry stone’
Modifier with plural sense
e.g., toetsenbord ‘keyboard’
Native Dutch 
speakers
Dutch-Frisian 
bilingials
Native Dutch 
speakers
Dutch-Frisian 
bilinguals
2.39 (0.69) 3.31 (1.41) 5.42 (0.97) 5.26 (1.41)
 
Figure 1 Mean plurality ratings (standard deviations) provided by native Dutch speakers 
and Frisian-Dutch bilinguals for Dutch modifiers referring to inherently singular or plural 
senses (1 = singular; 7 = extremely plural). 
A General Linear Model Repeated Measures ANOVA was conducted with Sense as a 
within-participants and within-items factor and Native Language as a between-participants 
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factor. F1 refers to the subject analysis (means per subject averaged over language 
materials) and F2 refers to the item analysis (means per item averaged over subjects) (Clark 
1973). A significant main effect of Sense was found, F1(1,72) = 187.6, MSE = 1.222, 
p < .001 and F2(1,58) = 216.8, MSE = 0.848, p < .001. The modifiers that have plural 
senses were indeed rated as being more plural than the modifiers with singular senses. 
Separate analyses showed this to also be the case for both the native Dutch speakers, t(34) 
= 16.03, p < .001, and the Frisian-Dutch bilinguals, t(38) = 6.52, p < .001.
 A significant interaction between Sense and Native Language occurred as well, 
F1(1,72) = 8.8, p < .05 and F2(1,58) = 9.7, p < .05. Modifiers referring to a singular 
sense were rated as being less singular by the Frisian-Dutch bilinguals than by the native 
Dutch speakers, t(34) = 3.2, p < .01 (two-tailed). For modifiers referring to plural sense, 
no differences were found between the both groups, t(34) = 0.13, p = .90 (two-tailed).
 The lack of orthographic overlap for the linking element and plural suffix in Frisian, 
leads us to question how native speakers of Afrikaans — where both the linking element 
and the plural suffix are written as e (e.g., boekerek ‘bookshelf’ and boeke ‘books’) — 
interpret Dutch modifiers referring to inherently singular or plural senses — where both the 
linking element and the plural suffix can be written as en. Thus, in study 2, we compared 
the plurality ratings provided by native Dutch speakers and Afrikaners learning Dutch as L2.
Study 2: Native Dutch speakers versus native Afrikaans speakers
Participants
Two groups of participants took part in Study 2. The first group involved the 35 adult native 
Dutch speakers from Study 1. The second group involved 39 adult native Afrikaans speakers 
who were learning Dutch. All of these participants were undergraduate students with a 
minor in Dutch Language and Culture at the University of the Vrystaat (Bloemfontein) or the 
University of Cape Town (M = 22 years, SD = 6.4; age of Dutch language acquisition 
= 14 years, SD = 8.6). Given the relatively high age of Dutch language acquisition 
and that learning Dutch is not typical for South Africans, we refer to these participants as 
Dutch-L2 learners. They were literate in Afrikaans and Dutch although probably less literate 
in Dutch than Afrikaans because they were still learning about the Dutch language. Their 
participation partially fulfilled a course requirement. 
Materials 
The materials and procedure for Study 2 were identical to those for Study 1. Note that 
the language of the experiment was Dutch.
Procedure
The procedure for Study 2 was identical to those for Study 1. 
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Results and conclusion
Just as in Study 1, the modifiers in the Dutch compounds presented to the participants 
in Study 2 were either singular (kersenpit ‘cherry pit’) or plural (toetsenbord ‘keyboard’) 
according to the 1954 spelling committee. The average ratings and standard deviations 
provided for the two types of items by the native Dutch speakers and the Afrikaaner 
Dutch-L2 learners are presented in Table 3 and Figure 2.
Table 3 Mean plurality ratings (standard deviations) provided by native Dutch speakers 
and Afrikaaner Dutch-L2 learners for Dutch modifiers referring to inherently singular or plural 
senses, based on subject analysis. 
Modifier with singular sense
e.g., kersenpit ‘cherry pit’
Modifier with plural sense
e.g., toetsenbord ‘keyboard’
Native Dutch 
speakers
Afrikaners learning 
Dutch as L2
Native Dutch 
speakers
Afrikaners learning 
Dutch as L2
2.39 (0.69) 3.09 (0.88) 5.42 (0.97) 3.46 (1.16)
Figure 2  Mean plurality ratings (standard deviations) provided by Dutch native speakers 
and Afrikaaner Dutch-L2 learners for Dutch modifiers referring to inherently singular or plural 
senses (1 = singular; 7 = extremely plural).
1
2
3
4
5
6
7
Singular sense modifier Plural sense modifier
R
at
in
g
Native Dutch speakers
Afrikaaners learning Dutch as L2
89
_______________________________  How subtle differences in orthography influence conceptual interpretation
A General Linear Model Repeated Measures ANOVA was conducted with Sense as a within-
participants factor and within-items factor and Native Language as a between-participants 
factor. A significant main effect of Sense was found, F1(1,72) = 239.4, MSE = 0.444, p < 
.001 and F2(1,58) = 119.5, MSE = 0.718, p < .001. The modifiers that have plural senses 
were rated as being more plural than the modifiers with singular senses. This was the case for 
both the native Dutch speakers (see results of Study 1) and the Afrikaners learning Dutch as L2, 
t(38) = 3.02, p < .05.
A significant interaction between Sense and Native Language was found as well, 
F1(1,72) = 148.0, p < .001 and F2(1,58) = 71.8, p < .001. Modifiers referring to 
singular sense were rated as being less singular by Afrikaners learning Dutch as L2 than by 
native Dutch speakers, t(34) = 3.7, p < .01 (two-tailed). Modifiers referring to plural sense 
were also rated as being more singular by Afrikaners learning Dutch as L2 than by native 
Dutch speakers, t(34) = 8.6, p < .001 (two-tailed). 
 
Reanalysis of data from Studies 1 and 2 
using the gradual numerosity scale of native Dutch speakers
For the analyses in Studies 1 and 2, we divided the compounds into two groups: one with 
modifiers referring to a singular sense and one with modifiers referring to a plural sense. 
This is also what Schreuder et al. (1998) did. However, the spelling rules prior to 1996 
are known to be difficult for language users to apply despite being based on the plurality 
of the modifier in the compound. For example, one problematic word is meloenesap or 
meloenensap ‘melon juice’, which causes uncertainty for language users over the spelling 
(with or with the n) (cf. Schreuder et al., 1998). This suggests that the classification of the 
compounds into “inherently singular” and “inherently plural” groups could be less clear-
cut than assumed in the foregoing analyses.  Note also that there are many more ants 
in a mierenhoop ‘anthill’ than shoes in a schoenendoos ‘shoe box’, while both Dutch 
compounds are written with the linking en. We therefore decided to reanalyze our data in 
order to see how closely the plurality ratings provided by the Frisian-Dutch bilinguals and 
those provided by the Afrikaners learning Dutch as L2 parallel those provided by the native 
Dutch speakers. We then determined which of the two comparison groups resembled the 
native Dutch speakers most.
To start with, we ordered the target Dutch compounds of Studies 1 and 2 according 
to the plurality ratings provided by the native Dutch speakers. This provided us with a 
baseline with which to compare the mean ratings provided by the Frisian-Dutch bilinguals 
and Afrikaners learning Dutch as L2. We then calculated the correlations between the 
plurality ratings provided by the native Dutch speakers and by the Frisian-Dutch bilinguals 
and the correlations between the plurality ratings provided by the native Dutch speakers 
and by the Afrikaners learning Dutch as L2.
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An overview of the plurality ratings provided by the Frisian-Dutch bilinguals relative to 
the ratings provided by the native Dutch speakers is presented in Figure 3. Compounds 
rated semantically as having a low sense of plurality by the native Dutch speakers were 
ruggengraat ‘backbone’ (1.29), lampenkap ‘lampshade’ (1.43), and kersenpit ‘cherry 
pit’ (1.46). Compounds rated semantically as having a high sense of plurality by the 
native Dutch speakers were druiventros ‘bunch of grapes’ (6.34), bessenstruik ‘berry bush’ 
(6.46), and boekenrek ‘bookshelf’ (6.51)10. As can be seen, the Frisian-Dutch bilinguals 
showed a tendency to judge more of the words rated as singular by the native Dutch 
speakers as plural and vice versa — although to a lesser extent. This is in line with the 
results of Study 1.
Figure 3 Mean plurality ratings provided by native Dutch speakers and Frisian-Dutch 
bilinguals for the modifiers of Dutch compounds, ordered from low plurality to high plurality 
ratings by the native Dutch speakers. 
An overview of the plurality ratings provided by the Afrikaners learning Dutch as L2 relative 
to the ratings provided by the native speakers of Dutch is presented in Figure 4. The 
Afrikaners learning Dutch as L2 did not distinguish Dutch compounds with singular versus 
plural modifiers as strongly as the native speakers did. This is in line with the orthography 
of Afrikaans, which uses e as both a linking element and a plural suffix. Nevertheless, the 
10  Examination of the individual items shows that native Dutch speakers rate only two of the items with a plural 
sense according to the original dichotomy as clearly singular, and only three items with singular sense according 
to the original dichotomy as clearly plural.
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Afrikaners learning Dutch as L2 were able to make distinctions according to the underlying 
contrast of plural and singular sense, as reflected in the results of Study 2. The contrast 
difference is nevertheless smaller than for the native speakers of Dutch or the Frisian-Dutch 
bilinguals, which is also one of the findings from Study 2.
Figure 4 Mean plurality ratings provided by native Dutch speakers and Afrikaners 
learning Dutch as L2 for the modifiers of Dutch compounds, ordered from low plurality to 
high plurality ratings by the native Dutch speakers.
In both Figures 3 and 4, it can be seen that the native Dutch speakers employed the full 
rating scale when asked to judge the plurality of the compounds we presented. This is also 
the case for the Frisian-Dutch bilinguals, as can be seen in Figure 3, and to a lesser extent 
for the Afrikaners learning Dutch as L2, as can be seen in Figure 4.   
 The correlation between the ratings provided by the native Dutch speakers and 
Frisian-Dutch bilinguals was significant, Spearman’s ρ = 0.90, p < .001. The correlation 
between the ratings provided by the native Dutch speakers and the Afrikaners learning 
Dutch as L2 was rather lower but also significant, Spearman's ρ = 0.48, p < .001. 
The ratings from the Frisian-Dutch bilinguals thus resemble the ratings from the native 
Dutch speakers more than the ratings from the Afrikaners learning Dutch as L2 do. 
1
2
3
4
5
6
7
0 5 10 15 20 25 30 35 40 45 50 55 60
Words ordered from low rating to high rating by native Dutch speakers
R
a
ti
n
g
Native Dutch speakers
Afrikaaners learning Dutch as L2
92
Chapter 4  __________________________________________________________________________________
General discussion
In the present research, we examined the interpretation of the linking element en in written 
Dutch noun-noun compounds by speakers of languages with a linking element that either 
does or does not resemble the plural suffix: native Dutch speakers were compared to 
Frisian-Dutch bilinguals (Study 1) and native Dutch speakers were compared to Afrikaners 
learning Dutch as L2 (Study 2). The participants were asked to rate the plurality of the 
modifiers within Dutch compounds, which included cases where the modifier has a clear 
singular sense, such as kersen ‘cherry + en’ in kersenpit ‘cherry pit’, and cases where the 
modifier has a clear plural sense, such as toetsen ‘key + en’ in toetsenbord ‘keyboard’. In 
such a manner, we investigated the linguistic relativity of numerosity (i.e., the influences of 
orthographic and semantic plurality in language and interpretation). 
 As expected, compounds containing modifiers that referred to either singular or plural 
senses were interpreted differently: All groups rated Dutch modifiers that have plural 
senses as being more plural than Dutch modifiers that have singular senses. Although 
the compounds were normal, everyday words in all three languages, differences were 
observed across the groups — differences that can be explained on the basis of the 
differing orthographic conventions across the languages. 
 In Study 1, the plurality ratings of the Dutch compounds with the linking element en 
by native Dutch speakers were compared to those provided by Frisian-Dutch bilinguals. 
In Dutch, the linking element en is homographic with the plural suffix –en. In Frisian, the 
linking element is orthographically realized as e while the plural suffix is realized as en. 
We thus expected the plurality ratings for the compounds with plural modifiers and the 
linking element en (e.g., toetsenbord ‘keyboard’) to be just as high among the Frisian-
Dutch bilinguals as among the native Dutch speakers. This was indeed the case. For those 
compounds with singular modifiers and the linking element en (e.g., kersenpit ‘cherry 
pit’), however, the Frisian-Dutch bilinguals produced higher plurality ratings than the native 
Dutch speakers. It is thus possible that the Frisian-Dutch bilinguals misinterpret the linking 
element en as indicating plurality due to the homography between the linking element and 
the plural suffix in Dutch but not in Frisian. Stated differently, the Frisian-Dutch bilinguals 
are less accustomed to en expressing singularity and may therefore rate singular modifiers 
with linking en as more plural than native Dutch speakers. A similar elevation of plurality 
judgments was also observed shortly following the change to the Dutch spelling rules (cf. 
Schreuder et al., 1998, and Neijt et al., 2004).
 In Study 2, significant differences were found between native Dutch speakers and 
Afrikaners learning Dutch as L2. In Afrikaans, both the linking element and the plural suffix 
are represented in writing by e (e.g., boekerek ‘bookshelf’ and boeke ‘books’). As might 
be expected, Afrikaners learning Dutch as L2 rated the Dutch modifiers referring to singular 
senses as being more plural than the native Dutch speakers. And conversely, they rated 
the Dutch modifiers referring to plural senses as being less plural than the native Dutch 
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speakers. These differences can be explained by the orthographies of the languages.
 The connection between en and plurality is either absent or certainly lower for 
Afrikaners learning Dutch as L2 compared to native Dutch speakers, as demonstrated 
by Jansen et al., (2007). We therefore expected Afrikaners learning Dutch as L2 to rate 
compounds with the linking element en as less plural than the native Dutch speakers. This 
was indeed found to be the case for those modifiers referring to plural senses but not for 
modifiers referring to singular senses. For modifiers referring to singular senses, in fact, 
the opposite was found: The Afrikaners learning Dutch as L2 rated these — presumably 
due to the linking en — as being more plural than the native Dutch speakers. This cannot 
be explained by the orthography of their native Afrikaans or by the overgeneralization of 
Dutch orthography — which was plausible for the Frisians — because the age of Dutch 
acquisition was relatively late for the Afrikaners learning Dutch as L2. The cause of this 
unexpected difference between the two groups therefore merits further investigation
There are two alternative factors that might explain the overall patterns found in the two 
experiments in addition to orthography: the level of Dutch expertise and the pronunciation 
of the linking element and the plural suffix. The Frisian-Dutch bilinguals were much younger 
than the Afrikaners learning Dutch as L2 when they were exposed to Dutch for the first time. 
In addition, the Frisian-Dutch bilinguals grew up in a school system in which they learned 
to read and write in Dutch. The Frisian-Dutch bilinguals did not perform exactly the same as 
the native Dutch speakers, however, which suggests that some other factor than their high 
familiarity with the Dutch language might be influencing the plurality ratings by the Frisian-
Dutch bilinguals and perhaps also those by the Afrikaners learning Dutch as L2.
 For speakers of Dutch, the pronunciation of both the linking en and the plural suffix 
depends upon the regional dialect. Speakers from the Northern and Eastern regions of 
the Netherlands produce /ԥn/ or /n/ more often than /ԥ/ for both the linking element 
en and the plural suffix –en while speakers from the Middle and Western regions produce 
/ԥ/ more often for both (Hanssen et al., 2012). The Dutch participants in the present 
experiments were from the Middle regions of the Netherlands, where the pronunciation 
of en in plural nouns and in compounds is most often /ԥ/. Given this difference between 
orthography and pronunciation, we do not think that it is plausible that the results for the 
native Dutch speakers in our study can be explained by pronunciation only. If that were 
the case, we would have found lower plurality ratings overall, because the pronounced 
/ԥ/ is different from the written en. For speakers of Frisian and Afrikaans, it is not possible 
to distinguish between pronunciation and orthography. Frisians distinguish plural suffixes 
from linking elements when they speak Frisian, but not when they speak Dutch (Hanssen 
et al., submitted). Thus, their pronunciation corresponds to the orthography, in both Frisian 
and Dutch. Native Afrikaans speakers pronounce the plural suffix and the linking element 
e in Afrikaans as /ԥ/, so their pronunciation corresponds with their orthography. Since 
the level of expertise in Dutch, or the assumed reading level, does not explain the pattern 
of the Frisian-Dutch bilinguals and since pronunciation does not explain the patterns of the 
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native Dutch speakers, however, we think that the orthographical difference between the 
three groups is the best explanation for our findings. 
 The results for the Frisian-Dutch bilinguals (Study 1) are in line with the results of Hanssen, 
et al. (2012). In their experiment, students from different regions of the Netherlands 
participated in a picture-naming experiment. They were asked to pronounce Dutch nouns 
with the plural suffix -en and compound words using the linking element en with a modifier 
referring to a plural sense (e.g., notenkraker ‘nutcracker’ and the phrase noten kraken ‘to 
crack nuts’). The Frisian-Dutch bilinguals showed no difference in their pronunciations of the 
suffix -en and the linking element en when they spoke Dutch, which is compatible with the 
idea that Frisian-Dutch bilinguals consider the Dutch linking element en and the plural suffix 
en to be the same morpheme.
 Banga et al. (Chapter 2, in press) investigated the translation of meaning into form 
(the opposite of the present research). Participants with different native languages were 
presented Dutch written contexts suggesting either singular or plural semantics and then 
asked to indicate their form preferences (i.e., with or without the linking en) along a 
seven-point scale. The Frisian-Dutch bilinguals did not perform differently from the native 
Dutch speakers in the Banga et al. (Chapter 2, in press) experiment but they did in the 
present experiment, which suggests a possible asymmetry in the relations between form 
and meaning. That is, language users are more sensitive to form when they interpret 
the meaning of compounds (perception) than to semantics when they indicate their form 
preferences (production).
 This asymmetry is also what Neijt et al. (2010) observed when comparing the form 
preferences of speakers of Dutch and Afrikaans after providing contexts with modifiers 
with either singular or plural semantics. When the participants were asked to indicate 
their form preference for the singular or plural semantics along a seven-point scale for a 
compound with no linking element whatsoever or the same compound with the linking e 
in Afrikaans and the linking en in Dutch, differences were found for the Dutch speakers 
performing in their own language but not for the Afrikaans speakers performing in their 
own language. This shows that the Afrikaans speakers do not express sense differences 
with linking elements in compounds. In their plurality rating experiment, however, Jansen et 
al. (2007) found such differences. The Dutch speakers rated compounds with the linking 
element en as plural while Afrikaans speakers rated compounds with the linking element 
e as plural and the linking element en as singular. Closer examination of the Jansen et al. 
findings, however, shows that the modifiers with en and a singular sense rated as being 
less plural than modifiers with en and a plural sense. This is in accordance with the findings 
of the present research (Study 2). And although the numbers are not exactly the same 
(singular sense: 3.21 (2007) - 3.09 (present study); plural sense: 3.53 (2007) and 3.46 
(present study)), the patterns of responding are very similar.
  The reanalysis of the present data (see section 4) showed our original classification of the 
items into “inherently singular” or “inherently plural” items to be more or less arbitrary. The 
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correlation between the ratings of the native Dutch speakers and the Frisian-Dutch bilinguals 
was higher than the correlation between the ratings of the native Dutch speakers and the 
Afrikaners learning Dutch as L2. In other words, the Frisian-Dutch bilinguals interpreted 
the modifiers within the compounds more similarly to the native Dutch speakers than the 
native Afrikaans speakers did. It is thus plausible that the differences in orthographies of the 
respective languages result in different plural senses in the interpretation of the otherwise 
same modifier in Dutch noun-noun compounds.
Along the lines of the present studies, Boroditsky (2001) and Casasanto and 
Boroditsky (2008) also investigated the influence of one’s first language on one’s second 
language performance as an approach to further examining the notion of linguistic 
relativity. Conceptualizations of time were investigated among native English speakers 
and second language speakers of English with Mandarin Chinese as their first language. 
In English, people talk about time as if it is horizontally orientated; compare, for example, 
He took three steps forward and He is looking forward to the weekend. In Mandarin 
Chinese, people commonly describe time as being vertically orientated (Scott 1989); 
compare Zài zhu zi qián-bian zhàn-zhe y  ge xuésheng, ‘There is a student standing 
in front of the desk’ and H  nián de qián y  nián shì shénme nián, ‘What is the year 
before (lit. up) the year of the tiger?’. In both of the aforementioned studies, the Mandarin 
speakers who were second language learners of English showed a tendency to think 
of time vertically even while processing English. The authors therefore conclude that the 
way in which some things are expressed in one’s native language influences related 
thoughts and concepts used in a second language. Our results are in line with this. We 
similarly found the orthography of one’s first language to influence concepts used in the 
second language. See also Ji, Zhang, and Nibett (2004) who found the same using 
another task but are more reserved than Boroditsky (2001) in their conclusions: Their 
main conclusion is that cultural background can affect reasoning.
 It is hard to distinguish cultural background from language background. In the present 
experiments, the cultural backgrounds of the Frisian-Dutch bilinguals and native Dutch 
speakers are more or less the same: All of the participants live within the same small 
country. We nevertheless found significant differences between the two groups, which 
strongly suggest that the orthography of their native language, and not their cultural 
background, accounts for the differences. While the cultural situation of the Afrikaners 
learning Dutch as L2 at a later point in life is different from that of both the native Dutch 
speakers and Frisian-Dutch bilinguals, we attempted to control for this by presenting 
compound words that are very common in daily life: for example, spiderweb and 
banana peel. We cannot be sure that the cultural conventions concerning banana peels 
in South Africa do not differ from those in the Netherlands, but we suspect that this is not 
the case. It is therefore more likely that the observed differences between the Afrikaners 
learning Dutch as L2 and native Dutch speakers are caused by the orthographies of the 
respective languages and not different cultural backgrounds. 
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The present study has investigated the plural sense of the Dutch linking element en as 
a unit of language. Dutch, Frisian, and Afrikaans differ with respect to the units available 
to write the linking element and the plural suffix. Frisian-Dutch bilinguals and Afrikaners 
learning Dutch as L2 produced different plurality ratings in response to the Dutch linking 
element en than native Dutch speakers. And these differences can be explained in terms 
of differences in orthography. That is, different first language (L1) orthographies for the 
same language unit led to different interpretations for the same second language (L2) word 
and the interpretations differed from those provided by native Dutch speakers for the same 
word. Orthography thus contributes to linguistic relativity.
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Appendix A: Materials
Items having singular sense for the modifier
 
Dutch English translation Freq. CELEX (per 42 million) Log Freq. Google
bananenschil  (banana peel) 14 10.8
beddengoed   (bedclothes) 83 15.8
berenmuts  (bearskin) 25 11.0
bokkensprong  (caper, lit.”goat’s jump”) 24 11.0
brillenglas (lens, lit. “spectacle-glass”) 215 12.6
druivensuiker  (dextrose, grape sugar) 8 11.5
eikenhout (oak wood) 100 14.7
flessenhals  (bottleneck) 23 11.3
ganzenveer (goose feather) 22 11.4
hanenkam  (cockscomb) 12 11.2
hartenwens (heart’s desire)  23 11.4
hazenlip  (harelip) 30 10.5
hertenleer (venison leather)  18 9.3
hondenpoep  (dog dirt) 23 13.7
karrenspoor (cart track)  84 10.7
kerkenraad  (church council) 51 13.5
kersenpit (cherry pit)   11 10.7
kippenvel  (goose flesh) 103 14.3
konijnenhok (rabbit hutch)  23 13.2
krullenbol  (curly head) 33 12.1
lampenkap (lampshade)  25 14.2
mottenbal  (mothball) 24 11.1
notendop (nutshell)  30 13.8
pannenkoek  (pancake) 168 15.5
ruggengraat (backbone)  314 12.7
ruitenwisser  (windshield wiper) 47 15.1
schapenmelk (sheep’s milk)  63 10.3
slakkenhuis  (snail shell) 13 11.4
slangenbeet  (snake bite) 23 10.5
speldenknop  (pin-head) 0 10.2
spinnenweb  (spider’s web)  43 13.2
vlaggenstok  (flagpole) 28 11.8
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I
tems having plural sense for the modifier
Dutch English translation Freq. CELEX (per 42 million) Log Freq. Google
bessenstruik  (berry bush) 12 10.6
boekenrek  (bookcase) 31 12.7
brievenbus  (mailbox) 257 15.0
druiventros  (bunch of grapes) 26 12.4
duiventil  (dovecot) 27 12.7
erwtensoep  (pea soup) 60 12.8
gebarentaal  (sign language) 51 12.8
gevarenzone  (danger zone) 22 13.5
kaartenbak (card-index box) 40 12.4
kleurenfoto  (colour photo) 61 14.0
kolenschop  (coal-shovel) 25 10.8
kurkentrekker  (corkscrew) 62 13.4
ladenkast  (chest (of drawers))  45 12.8
lippenstift  (lipstick) 112 13.2
mierenhoop  (ants’ nest) 40 12.4
plankenkoorts  (stage fright) 21 13.1
platenspeler  (record player) 58 15.2
rattenvanger  (ratcatcher) 29 11.4
rollenspel  (role-playing) 60 14.1
schroevendraaier (screwdriver) 82 15.3
sterrenbeeld  (zodiac sign) 16 16.5
takkenbos  (faggot, lit. “limb bundle”) 25 10.9
tandenstoker  (toothpick) 13 14.8
tentenkamp  (campsite) 22 12.8
toetsenbord  (keyboard) 130 16.3 
vlammenzee  (sea of flames) 29 11.3
warenhuis  (department store) 295 16.2
wolkendek  (layer of clouds) 107 12.5
woordenstrijd  (verbal dispute) 21 10.4
zwijnenstal  (pigsty) 13 10.7
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Appendix B: English translation of Dutch instructions
Dear participant,
In this experiment, we are interested in the plural meaning of the first part of the compound 
word. The first part of a compound sometimes has a plural meaning. For example: plural 
for bloemen ´flowers` in bloemenkrans ´flower + en + wreath` / ´floral wreath` because it 
concerns a lot of flowers and singular for man ´man` in mannenstem ´man + en + voice` 
/ ´male voice` because it concerns the voice of one man. In this list, please indicate just 
how plural you consider the first part of the compound. For example:
bloemenkrans singular ż ż ż ż ż ż Ɣ plural
mannenstem singular Ɣ ż ż ż ż ż ż plural
celstructuur singular ż ż ż Ɣ ż ż ż plural
If you think that the first part can only be interpreted as singular, then color the first circle. If 
the first part can also have a plural meaning, then choose one of the circles to the right of 
this. The more plural you consider the first part, the more rightward the circle you color. Do 
not think too long about things. We are interested in your initial intuitions as these are often 
the best. For this reason, do not consult with those around you. Good luck!
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104
Chapter 5
Two languages, two sets of 
interpretations: Language-specific 
influences of morphological form 
on Dutch and English speakers’ 
interpretation of compounds
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This chapter is a slightly revised version of an article in press: Banga, A., Hanssen, E., 
Schreuder, R., & Neijt, A. (in press). Two languages, two sets of interpretations: Language-
specific influences of morphological form on Dutch and English speakers’ interpretations of 
compounds. Cognitive Linguistics.
Abstract
The present study investigates linguistic relativity. Do form differences between Dutch and 
English influence the interpretations which speakers have? The Dutch element en in noun-
noun compounds, for example in aardbeienjam ‘strawberry jam’ is homophonous and 
homographic with the regular plural suffix -en. English, in contrast, has no such typical 
linking elements in compounds. We therefore investigated the interpretation of Dutch 
modifiers in compounds and their English equivalents. We compared the plurality ratings of 
Dutch modifiers with and without the linking element en by native Dutch speakers, and the 
plurality ratings of English modifiers by native Dutch speakers and native English speakers. 
If the Dutch linking en induces plural meaning, we expected a difference between the 
plurality ratings by English speakers for English modifiers and by Dutch speakers for Dutch 
modifiers, such that the estimation of the number of strawberries in strawberry jam is lower 
for the English speakers than the number of aardbeien in aardbeienjam for the Dutch 
speakers. This is exactly what we found. Moreover, when native Dutch speakers rate the 
English equivalents, their interpretation of strawberry jam is the same as for native English 
speakers, which shows the language being used to influence semantic interpretations.
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Introduction
Humans use more than 6000 languages to communicate with each other (Lewis, 2009). 
Languages differ with respect to phonology, morphology and syntax which can in turn 
influence the way in which speakers interpret the world. In the present research, we 
investigated this phenomenon by examining the linking element en in Dutch noun-noun 
compounds, the English equivalents and perceptions of numerosity. By “linking element,” 
we mean the element between the two constituents of a noun-noun compound.11 An 
example of this linking element is en in the compounds boekenkast ‘book + en + case’ 
and sterrenstelsel ‘star + en + system’. The Dutch linking element en has the same form 
as the plural suffix -en in, for example, boeken ‘books’. In order to answer the question of 
whether the form similarity in Dutch and the form dissimilarity in English influence speakers’ 
understanding of the modifier, we compared the plurality ratings for Dutch modifiers with 
those for English modifiers. And we indeed found a clear interplay between form, language 
and interpretation. 
 In the 19th century, Wilhelm von Humboldt connected language differences 
to differences in thought, assuming that thinking is an inner dialog using the thinker’s 
language (Von Humboldt, 1836; Losonsky, 1999: xvi). In his view, just as sound differs 
from language to language, the conceptual part of language differs from language to 
language as well (Trabant, 2000). That is, the diversity of languages represents not only a 
diversity of sounds (or signs in sign language) but also a diversity of world views (Losonsky, 
1999: p. xvii).
 More than 75 years after Von Humboldt, Edward Sapir followed this idea: “No two 
languages are ever sufficiently similar to be considered as representing the same social 
reality. The worlds in which different societies live are distinct worlds, not merely the same 
world with different labels attached” (Sapir, 1949). Sapir’s student Benjamin Lee Whorf 
was also convinced of the influence of language on thought and compared languages to 
find evidence for this (Whorf, 1956).
 Nowadays, both linguists and psychologists are again paying attention to the idea 
that language might influence thought (Boroditsky, 2003). Research on linguistic relativity 
has concentrated on specific areas of language and cognition, namely: spatial relations 
(Bowerman & Choi, 2007; McDonough, Choi, & Mandler, 2003); time (e.g., Boroditsky, 
2001; Boroditsky, Fuhrman, & McCormick, 2011; but see January & Kako, 2007 and 
Chen, 2007 for unsuccessful attempts to replicate Boroditsky’s 2001 findings); colour 
(Roberson, Davies, & Davidoff 2000; Roberson, Davidoff, Davies, & Shapiro 2004); 
material and shape (Lucy, 1992); number (Gumperz & Levinson, 1997); and objects 
(Miwa, Libben, Rice, & Baayen, 2008).
11 Some linguists, such as Bauer (2003) and Booij (2007), reserve the term “linking element” for 
only elements which cannot have a plural meaning. We use the term to indicate the form of the 
element irrespective of its meaning
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 The influence of language on conceptualization is strikingly illustrated by the recent 
research of Roberson et al. (2004) who found different categorical perception effects 
for languages with the same number of colour words referring to nevertheless different 
categories of colour. The participants in this study were native speakers of Himba, a 
dialect spoken by an isolated tribe in Namibia. In Himba, there are only five colour names 
of which dumbu (shades of green, red, brown and yellow) and burou (other shades of 
green and blue) were studied by Roberson et al. When the speakers of Himba carried 
out similarity judgments, they showed only categorical perception for their own linguistic 
categories and not the linguistic categories of English or the Berinmo language, which is 
also a language with only five colour names but different categories of colour associated 
with them, presumably due to a different environment. These results led Roberson et al. to 
conclude that linguistic categorization is isomorphic with cognitive representation.
 In the present research, we aimed to extend the evidence for linguistic relativity to 
perceptions of numerosity and the role of the linking element en in Dutch noun-noun 
compounds. As already mentioned, Dutch compounds can have a linking element which 
is written as en (e.g., boekenplank ‘book + en + shelf’) and takes the same form as the –en 
plural suffix (e.g., boeken ‘books’). Such homography raises the question of whether the 
linking en and plural suffix -en are perceived as related (i.e., both conveying plural meaning, 
see for example Schreuder, Neijt, Van der Weide, & Baayen, 1998), or unrelated (Booij, 
2007; Verkuyl, 2007). And the form differences between Dutch and English compounds 
allow us to investigate the answer to this question: Does the homographic linking element 
indeed influence ratings of plurality when native speakers versus second language speakers 
are compared? We expected native speakers of English to provide lower plurality ratings 
for modifiers when presented the English translation equivalents written with a linking en in 
Dutch compared to native Dutch speakers in the Dutch version of the experiment. We also 
wondered if similar results might be found for second language speakers. That is, when 
native speakers of Dutch with English as a second language are asked to rate the English 
translation equivalents of Dutch compounds, they could either follow the interpretation 
pattern of their native Dutch or the interpretation pattern of English. Our prediction was that 
native English speakers when rating strawberry jam would  consider this jam to contain 
fewer strawberries than native Dutch speakers rating the same English modifiers, despite 
the similarity of cultures and strawberry jam / aardbeienjam being essentially the same for 
the speakers of these two languages.
 Schreuder et al. (1998) claim that the Dutch linking element en and the Dutch plural 
suffix -en are related and show that one consequence of the spelling change of 1996—
where the former linking element e was changed to en, which is homographic with the 
plural suffix—has been an increase in the activation of plural semantics. When asked to 
indicate whether a compound was singular or plural as quickly and accurately as possible, 
a task that requires one to attend to only the final syllable of the compound (i.e., not to 
the modifier) ending on the plural suffix -en or not (slangebeet/slangenbeet ‘snakebite’ 
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versus slangebeten/slangenbeten ‘snakebites’), Dutch participants were nevertheless 
influenced by the en in the middle of the compound. Thus, the presence of a linking en, 
rather than e, slowed response times for number decisions (i.e., the singular response to 
slangenbeet ‘snakebite’ was slower than the singular response to slangebeet ‘snakebite’). 
This interference effect indicates automatic activation of plural semantics and shows that the 
respondents were not able to ignore the word-internal linking element. Studies by Hanssen, 
Banga, Schreuder, and Neijt (submitted), Banga, Hanssen, Neijt, and Schreuder (Chapter 
2, in press) and Neijt, Krebbers, and Fikkert (2002) have similarly shown plural meaning to 
be involved in the processing and production of linking en in Dutch noun-noun compounds.
 The aim of the present study is thus to determine if the homography of the Dutch linking 
element en and the Dutch plural suffix –en influences the way in which native speakers of 
Dutch perceive numerosity. In one study, we investigated the response patterns of native 
speakers of Dutch and native speakers of English to see if their ratings of plurality differed. 
In a second study, we compared the two sets of numerosity ratings to the numerosity 
ratings of native Dutch speakers performing the English version of the experiment and thus 
responding in a second language. 
Study 1: Dutch and English as native languages
The main question in this study was if the numerosity judgements of Dutch and English 
speakers would differ when rating the plurality of the modifiers of culturally shared items. 
This study was thus carried out in Dutch for native Dutch speakers and in English for native 
English speakers.
Method
Participants
Two groups of participants took part in the experiment. The first group consisted of 42 
adult native Dutch speakers (mean age M = 21 years, standard deviation SD = 2.2). They 
were undergraduates at the Radboud University Nijmegen and participated in the study as 
part of a course. The second group consisted of 42 adult native English speakers (M = 19 
years, SD = 0.8). They were undergraduates at the University of Sheffield and participated 
in the study as part of a course as well. 
Materials
The Dutch experiment consisted of 105 everyday Dutch noun-noun compounds; 54 with 
linking element en and 51 without linking element en.12 These form types could be divided 
12  Whether a certain lexicalized compound needs a linking en or not, depends on convention. Whether a 
novel compounds needs a linking en or not, depends a.o. on paradigmatic analogy (Krott, Baayen, & Schreuder, 
2001) and prosody (Neijt, & Scheuder, 2007; Hanssen, Banga, Schreuder, & Neijt, in press). However, in the 
present study, only the standard forms of lexicalized compounds were used.
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into two conceptual types: the modifier of the compound was either conceptually singular 
(e.g., bananenschil ‘banana skin’ and ballonvaart ‘balloon ride’) or conceptually plural 
(e.g., aardbeienjam ‘strawberry jam’ and appeltaart ‘apple pie’). The classification into 
these conceptual types was done by three independent linguists, who were asked to 
indicate whether they considered the modifier as ‘singular’, ‘plural’ or ‘do not know’. They 
agreed on 66% of the items. All of the items on which the judges did not agree were 
excluded from the analysis.
 The test items thus contained four types of items: conceptually singular with a linking en 
(14 items), conceptually plural with a linking en (25 items), conceptually singular without 
a linking en (17 items) and conceptually plural without a linking en (14 items).  
 The different types of items were randomized in two different orders. One order resulted 
in two versions of the experiment: the order itself and the reversed order. In total, four 
versions of the experiment were used. The materials are listed in Appendix A.
Procedure
All participants performed a paper- and-pencil task, which was to rate the plurality of 
the modifiers in the presented compounds along a 7-point scale. This was used because 
some modifiers containing a plural concept may evoke higher plural interpretations than 
other modifiers containing a plural concept. Speakers, for example, may have different 
plurality intuitions for an anthill / mierenhoop, which entail a lot of ants, versus a shoe box 
/ schoenendoos, which entails a pair (two) of shoes. They were asked to mark the circle on 
the left if the modifier had a singular meaning and a circle to the right of this if the modifier 
had a plural meaning; the location of the circle to the right indicated the degree of plurality 
for the target word. The participants were asked to rely on their intuitions when rating the 
plurality of 105 modifiers in compounds, 70 of which were included in the analyses (see 
section 2.1.2 and Appendix B for the instructions). Note that the participants were free to use 
the extreme values if — according to them — plurality can only be referred to as a dichotomy 
between singular and plural instead of a scale, although they were not explicitly instructed to 
do this. Prior to the experiment, the participants completed a questionnaire which asked for 
such basic information as their age and mother tongue. Completion of the task took about 
15 minutes. 
Results 
The average ratings and standard deviations provided for the four types of Dutch items 
(with linking en and without, conceptually singular and plural) by the native Dutch speakers 
and the English translation equivalents by the native English speakers are presented in 
Table 1 and Figure 1.
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Table 1 Mean ratings (standard deviations) provided by native Dutch and English speakers for 
modifiers referring to inherently singular or plural concepts (1 = singular; 7 = extremely plural).
Modifier with linking en
Conceptually singular Conceptually plural
Dutch modifiers English modifiers Dutch modifiers English modifiers
Native Dutch 
speakers
Native English 
speakers
Native Dutch 
speakers
Native English 
speakers
2.96 (1.56) 2.67 (0.81) 5.85 (0.92) 4.10 (1.14)
Modifier without linking en
Conceptually singular Conceptually plural
Dutch modifiers English modifiers Dutch modifiers English modifiers
Native Dutch 
speakers
Native English 
speakers
Native Dutch 
speakers
Native English 
speakers
1.83 (0.69) 2.53 (0.69) 4.11 (1.58) 4.12 (1.24)
Figure 1 Mean ratings (standard deviations) provided by native Dutch and English speakers 
for modifiers referring to inherently singular or plural concepts (1 = singular; 7 = extremely 
plural).
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General Linear Model Repeated Measures ANOVAs were conducted with Concept 
(singular or plural) and Form (presence or absence of linking en) as within-participants 
and within-items factor and Language as a between-participants factor. The English 
modifiers did not contain a linking element but, to gain insight into the semantics of the 
Dutch linking en, we compared the English translation equivalents for the four types of 
Dutch modifiers to the Dutch modifiers which either did or did not contain the linking 
element en. A significant main effect of Form was found, F1(1,82) = 38.149, MSE = 
1.229, p < .001 and F2(1,26) = 36.59, MSE = 0.528, p < .001. Those modifiers 
containing linking en were rated as more plural (M = 3.9) than those without linking en 
(M = 3.2). Separate analyses for each group of participants showed this main effect to 
be caused by the native Dutch speakers, F1(1,41) = 36.7, MSE = 2.353, p < .001 
and F2(1,13) = 121.1, MSE = 0.280, p < .001; this main effect was not found for the 
native English speakers. Thus, an interaction between Form and Language occurred as 
well, F1(1,82) = 32.314, p < .001 and F2(1,26) = 23.67, p < .001.13
 A significant main effect of Concept was also found, F1(1,82) = 209.635 MSE = 
1.678, p < .001 and F2(1,26) = 259.72, MSE = 0.487, p < .001. Those modifiers 
referring to inherently plural concepts were indeed rated as more plural (M = 4.5) than 
those referring to inherently singular concepts (M = 2.5). Separate analyses for each 
group of participants showed this main effect to be caused by the responding of both 
groups of participants: F1(1,41) = 124.0, MSE = 2.259, p < .001 and F2(1,13) = 
396.0, MSE = 0.247, p < .001 for native Dutch speakers; F1(1,41) = 87.4, MSE = 
1.097, p < .001 and F2(1,13) = 49.7, MSE = 0.727, p < .001 for native English 
speakers. A significant interaction between Concept and Language was found, F1(1,82) 
= 14.370, p = .001 and F2(1,26) = 15.54,  p = .001.
 A significant interaction between Form and Concept was found, F1(1,82) = 5.265, 
MSE = 0.197, p = .024 and F2(1,26) = 0.785, MSE = 0.532, p = .384, in addition 
to a significant interaction between Concept, Form and Language, F1(1,82) = 15.376, 
p < .001 and F2(1,26) = 1.850, p = .185. Given that language is a significant factor 
in the comparison of the English and Dutch data, we first discuss the interaction from this 
language-point of view. For the modifiers without linking en and a singular concept, the 
native Dutch speakers in the Dutch version of the experiment rated them less plural (M  = 
1.8) than the native English speakers in the English version of the experiment (M = 2.5), 
t1(38) = 3.695, p = .001, t2(14) = 1.654, p = .122 (2-tailed). For the modifiers with 
linking en and a singular concept, no differences were found between the groups of 
participants. This was also found to be the case for the modifiers without linking en and 
13  We also did an analysis for the factor Form with all the 105 items.  The results were the same as for the subset 
of the items in the main text. There was a main effect for Form, F1(1,82) = 50.035, MSE = 0.566, p < .001 and 
F2(1,100) = 22.988, MSE = 1.593, p < .001, and an interaction between Form and Language, F1(1,82) = 
57.232, p < .001 and F2(1,100) = 24.265, p < .001. Also for the analysis with all 105 items, separate analyses 
for each group of participants showed the interaction between Form and Language to be caused by the ratings 
provided by the native Dutch speakers, t1(41) = 7.442, p < .001 and t2(50) = 6.642, p < .001, such an effect 
was not found for the native English speakers, t1(41) = 1.359, p = .182 and t2(50) = 0.096, p = .924.
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a plural concept. However, for the modifiers with linking en and a plural concept, the 
native Dutch speakers in the Dutch version of the experiment rated the modifiers as more 
plural (M = 5.9) than the native English speakers in the English version of the experiment 
(M  = 4.1), t1(38) = 6.612, p < .001, t2(24) = 10.610, p < .001. 
 The native Dutch speakers rated the modifiers with a singular concept as more plural 
when the modifier contained the linking element en (mean = 3.0) as opposed to no such 
element (M = 1.8). This was also the case for modifiers with a plural concept (linking 
element en: M = 5.9, no such element: M = 4.1). For the native English speakers, no 
significant differences were found between the numerosity judgements for the translation 
equivalents with conceptually singular modifiers with and without linking element en 
in the Dutch translation equivalents, neither between the translation equivalents with 
conceptually plural modifiers with and without the linking element en in the Dutch.
Discussion
In Study 1, native Dutch speakers were compared to native English speakers to determine 
if the presence of the linking en which is homographic with the Dutch plural –en suffix 
influences the ratings of numerosity by the Dutch speakers in particular. This is exactly 
what we found. For conceptually plural modifiers accompanied by a linking en, the 
Dutch ratings of numerosity were higher than the English ratings; for conceptually singular 
modifiers without a linking en, the English ratings of numerosity were higher than the 
Dutch ratings. For the other two types of modifiers, no significant differences were found. 
Note that the native English speakers did not rate all modifiers as singular, presumably 
due their knowledge of the world: Speakers know that strawberry jam contains more 
than one strawberry irrespective of linguistic marking of such information.
 The findings from Study 1 further show the influence of Form (i.e., presence or absence 
of linking en) on the native Dutch speakers’ ratings of numerosity to be constrained by 
the influence of Concept. While the native Dutch speakers could have interpreted the 
factor Form as a sign of singular or plural more or less across the board, they did not. 
They were found to respond the same as the native English speakers when the Dutch 
form information was in conflict with the conceptual information. As expected, the native 
English speakers were not influenced by the factor Form, which only was present in the 
Dutch version of the experiment. That is, conceptually plural modifiers without a linking 
en and conceptually singular modifiers with a linking en were rated the same.
For native Dutch speakers, the factor Form appears to strengthen the factor Concept 
resulting in ‘super plural’ interpretations for conceptually plural modifiers with linking en 
and ‘super singular’ interpretations for conceptually singular modifiers without linking 
en. In other words, native Dutch speakers appear to interpret linking en to be a sign of 
plural meaning and this shows language to influence the interpretation of everyday noun-
noun compounds. However, we could not determine if the influence of language on the 
Dutch speakers’ perceptions of numerosity was caused by their native Dutch knowledge 
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or the Dutch used in the experiment. This is why we carry out the English experiment 
with responding of native Dutch speakers when presented with materials in English (i.e., 
a second language). This way, we investigated whether their plurality ratings would 
resemble the responding of the native Dutch speakers in Study 1 or the responding of the 
native English speakers in Study 1. If the responding of the native Dutch speakers when 
presented English translation equivalents is the same as the responding of native Dutch 
speakers when presented Dutch stimuli, then their responding in English is presumably 
caused by their native Dutch knowledge (i.e., the influence of their internalized Dutch 
knowledge). If the responding of the native Dutch speakers when presented English 
translation equivalents is the same as the responding of the native English speakers when 
presented the same English translation equivalents, then the responding of the Dutch 
native speakers is presumably caused by the language itself (i.e., the language of the 
experiment itself, namely English).
Study 2: English as a second language
Method
A third group of participants took part in Study 2: 40 adult native speakers of Dutch (M = 
23 years, SD = 3.0). They were undergraduates at the Radboud University Nijmegen and 
participated voluntarily. Their task was the same as for the native English speakers: They 
were asked to rate the plurality of the modifiers in the English translation equivalents for the 
Dutch compounds. All of the participants, just as Dutch students in general and those in 
Study 1, had a fairly high level of English as a second language.
Results
We first compared the plurality ratings provided by the native Dutch speakers for the 
English modifiers (Study 2) with those provided by the native Dutch speakers for the Dutch 
modifiers (Study 1). We then compared the plurality ratings provided by the native Dutch 
speakers for the English modifiers (Study 2) with those provided by the native English 
speakers for the English modifiers (Study 1). The plurality ratings for four types of items 
were thus analyzed: conceptually singular items with a linking en; conceptually plural items 
with a linking en; conceptually singular items without the linking element; and conceptually 
plural items without the linking element. 
In Table 2 and Figure 2, the average ratings and standard deviations provided by the 
native Dutch speakers responding to the English modifiers (Study 2) and the native Dutch 
speakers responding to the Dutch modifiers (Study 1) are presented for the four types of items.
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Table 2 Mean ratings (standard deviations) provided by native Dutch speakers responding 
to English modifiers and native Dutch speakers responding to Dutch modifiers for four types 
of items (1 = singular; 7 = extremely plural). 
Modifier containing linking en
Conceptually singular Conceptually plural
English modifiers Dutch modifiers English modifiers Dutch modifiers
Native Dutch 
speakers
Native Dutch 
speakers
Native Dutch 
speakers
Native Dutch 
speakers
2.43 (0.77) 2.96 (1.56) 4.69 (1.00) 5.85 (0.92)
Modifier without linking en
Conceptually singular Conceptually plural
English modifiers Dutch modifiers English modifiers Dutch modifiers
Native Dutch 
speakers
Native Dutch 
speakers
Native Dutch 
speakers
Native Dutch 
speakers
2.49 (0.84) 1.83 (0.69) 4.45 (1.17) 4.11 (1.58)
Figure 2 Mean ratings (standard deviations) provided by native Dutch speakers responding 
to English modifiers and native Dutch speakers responding to Dutch modifiers for four types 
of items (1 = singular; 7 = extremely plural).
1
2
3
4
5
6
7
8
Linking 'en'
Conceptually singular
Linking 'en'
Conceptually plural
No linking 'en'
Conceptually singular
No linking 'en'
Conceptually plural
Type of modifier
P
lu
ra
li
ty
 r
at
in
g
s 
m
o
d
if
ie
r
Native Dutch speakers for Dutch
modifiers
Native Dutch speakers for
English modifiers
116
Chapter 5  __________________________________________________________________________________
General Linear Model Repeated Measures ANOVAs were conducted with Concept 
(singular or plural) and Form (presence or absence of linking en) as within-participants and 
within-items factors and Language as a between-participants factor. A significant main 
effect of Form was found, F1(1,88) = 37.35, MSE = 1.270, p < .001 and F2(1,26) 
= 43.72, MSE = 0.528, p < .001. Those modifiers containing linking en were rated 
as more plural (M = 4.0) than those modifiers without linking en (M = 3.2). Separate 
analyses for each group of participants showed that this main effect was caused by the 
native Dutch speakers rating the Dutch modifiers, F1(1,41) = 36.7, MSE = 2.353, p < 
.001 and F2(1,13) = 121.1, MSE = 0.280, p < .001; no effect was found for the native 
Dutch speakers rating the English modifiers. A significant interaction between Form and 
Language thus occurred as well, F1(1,88) = 32.31, p < .001 and F2(1,26) = 22.47, p 
< .001.14  
 A significant main effect of Concept was found, F1(1,88) = 209.6, MSE = 2.035, 
p < .001 and F2(1,26) = 602.4, MSE = 0.277, p < .001. Those modifiers referring to 
plural concepts were indeed rated as more plural (M = 4.8) than those modifiers referring 
to singular concepts (M = 2.4). Separate analyses for each group of participants showed 
this main effect to be caused by the responding of both groups, F1(1,41) = 124.0, MSE 
= 2.259, p < .001 and F2(1,13) = 396.0, MSE = 0.247, p < .001 for native Dutch 
speakers rating Dutch modifiers; and F1(1,39) = 98.6, MSE = 1.800, p < .001 and 
F2(1,13) = 228.6, MSE = 0.307, p < .001 for native speakers of Dutch rating English 
modifiers. A significant interaction between Concept and Language occurred as well, 
F1(1,88) = 14.37, p < .001 and F2(1,26) = 4.16, p = .052. The Dutch participants 
rated the English conceptually singular modifiers as more plural than the Dutch conceptually 
singular modifiers. Conversely, they rated the Dutch conceptually plural modifiers as more 
plural than the English conceptually plural modifiers.
A significant interaction between Form and Concept was also found, F1(1,88) = 
5.265, MSE = 0.145, p = .024 and F2(1,26) = 4.71, MSE = 0.376, p = .039, in 
addition to a significant interaction between Concept, Form and Language, F1(1,88) = 
15.38, p < .001 and F2(1,26) = 0.251, p = .620. 
 For the native Dutch speakers asked to perform the English version of the experiment, 
no differences were found in their responding to the conceptually singular translation 
equivalents which would either have a linking element in Dutch or no such linking element; 
there were also no difference in their responding to the conceptually plural translation 
equivalents which would either have a linking element in Dutch or no such linking element 
14  We also did an analysis for the factor Form with all the 105 items.  The results were the same as for the subset 
of the items.  There was a main effect for Form, F1(1,80) = 58.995, MSE = 0.590, p < .001 and F2(1,100) 
= 34.79, MSE = 1.270, p < .001, and an interaction between Form and Language, F1(1,80) = 42.023, p 
< .001 and F2(1,100) = 24.91, p < .001. Also for the analysis with all the 105 items, separate analyses for 
each group of participants showed that this interaction was caused by the native Dutch speakers rating the Dutch 
modifiers, t1(41) = 7.442, p < .001 and t2(50) = 6.642, p < .001, whereas this effect was not found for the 
native Dutch speakers rating the modifiers in the English version of the experiment, t1(39) = 2.649, p = .120 and 
t2(50) = 0.792, p = .432.
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(Bonferroni correction). As already mentioned, for the native Dutch speakers performing 
the Dutch version of the experiment (Study 1), both the conceptually singular modifiers 
and conceptually plural modifiers were rated more extremely when they contained the 
matching linking element: no linking en in the case of the singular and the linking en in the 
case of the plural.
 For the conceptually singular modifiers with no linking en, the ratings provided by 
the native Dutch speakers in the Dutch version of the experiment were lower (mean = 
1.83) than the ratings provided by the native Dutch speakers in the English version of 
the experiment (M = 2.49), t1(38) = 4.212, p < .001, t2(14) = 3.842, p = .001 (one-
tailed). For the conceptually singular modifiers with linking en, no significant differences 
were found between the Dutch and English versions of the experiment. There were also no 
significant differences found for the responding of the two groups to the conceptually plural 
modifiers without a linking en. However, for the conceptually plural modifiers with a linking 
en, the native speakers of Dutch rated the modifiers in the Dutch version of the experiment 
as more plural (M = 5.85) when compared to the native speakers of Dutch in the English 
version of the experiment (M = 4.69), t(38) = 5.399, p < .001, t2(24) = 10.610, p < 
.001. 
 In light of the many differences found for the responding of the native Dutch speakers 
in the Dutch versus English versions of the experiment, it appears that the responding of the 
native Dutch speakers in the English version of the experiment resembles the responding 
of the native English speakers in the English version of the experiment more than the 
responding of the Dutch speakers in the Dutch version of the experiment. Such a pattern of 
findings suggests that interpretation is shaped by the forms of the language being used on 
a given occasion rather than by one’s native language. 
 To test this hypothesis, we next compared the plurality ratings provided by the native 
Dutch speakers for the English translation equivalents with those provided by the native 
English speakers for the same English translation equivalents. In Table 3 and Figure 3, the 
average ratings provided by the native Dutch speakers responding to the English modifiers 
(Study 2) and the native English speakers responding to the English modifiers (Study 1) are 
presented for the four types of items.
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Table 3 Mean ratings (standard deviations) provided by native Dutch speakers responding 
to English modifiers and native English speakers responding to English modifiers for four 
types of items (1 = singular; 7 = extremely plural). 
Modifier containing linking en
Conceptually singular Conceptually plural
English modifiers English modifiers English modifiers English modifiers
Native Dutch 
speakers
Native English 
speakers
Native Dutch 
speakers
Native English 
speakers
2.67 (0.81) 2.43 (0.77) 4.10 (1.14) 4.69 (1.00)
Modifier without linking en
Conceptually singular Conceptually plural
English modifiers English modifiers English modifiers English modifiers
Native Dutch 
speakers
Native English 
speakers
Native Dutch 
speakers
Native English 
speakers
2.53 (0.81) 2.49 (0.84) 4.12 (1.24) 4.45 (1.17)
Figure 3 Mean ratings (standard deviations) provided by native Dutch speakers responding 
to English modifiers and native English speakers responding to English modifiers for four 
types of items (1 = singular; 7 = extremely plural).
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General Linear Model Repeated Measures ANOVAs were conducted with Concept 
(singular or plural) and Form (presence or absence of linking en) as a within-participants 
and within-items factor and Language as a between-participants factor. No main effect 
of Form was found, F1(1,80) = 3.736, MSE = 0.118, p = .057 and F2(1,26) = 1.60, 
MSE = 0.736, p = .217, and there was also no significant interaction between Form and 
Language, F1(1,80) = 0.131, p = .718 and F2(1,26) = 0.068, p = .796.15
 A significant main effect of Concept was found, F1(1,80) = 186.2, MSE = 1.439, 
p < .001 and F2(1,26) = 260.2, MSE = 0.517, p < .001. Those modifiers referring 
to plural concepts were indeed rated as more plural (M = 4.3) than those modifiers 
referring to singular concepts (M = 2.5). Separate analyses for each group of participants 
again showed this main effect to be caused by both groups of participants. However, 
a significant interaction between Concept and Language occurred as well, F1(1,80) = 
5.052, p = .027 and F2(1,26) = 5.44,  p = .028. The English participants rated 
the English conceptually singular modifiers as more plural than the Dutch participants. 
Conversely, the Dutch participants rated the conceptually plural modifiers as more plural 
than the English conceptually plural modifiers.
 No interaction between Form and Concept was found, F1(1,80) = 0.521, MSE 
= 0.179, p = .473 and F2(1,26) = 0.223, MSE = 0.514, p = .640. However, a 
marginally significant interaction between Concept, Form and Language was found, 
F1(1,80) = 5.801, p = .018 and F2(1,26) = 0.913, p = .348. No differences were found 
between the two groups for conceptually singular modifiers without linking en, conceptually 
singular modifiers with linking en or conceptually plural modifiers without linking en. For the 
conceptually plural modifiers with linking en, however, the native speakers of Dutch rated 
the English modifiers as more plural (M = 4.69) when compared to the native speakers of 
English (M = 4.10), t1(39) = 2.383, p = .022, t2(24) = 4.767, p < .001.  
Discussion
To investigate whether the differences between the native Dutch speakers in the Dutch 
version of the experiment and the native English speakers in the English version of the 
experiment of Study 1 were caused by their native language knowledge or by the 
language of the experiment, we next conducted the English experiment with native Dutch 
speakers who thus had English as a second language. The ratings provided by the group 
of Dutch speakers in the English-language experiment (Study 2) were then compared to the 
ratings provided in Study 1.
15  We also did an analysis for the factor Form with all the 105 items.  The results were almost the same as for 
the subset of the items.  There was no main effect for Form too, F1(1,80) = 1.615, MSE = 0.048, p = .207 
and F2(1,100) = 0.159, MSE = 1.156, p = .691. There might be a marginal interaction between Form and 
Language, F1(1,80) = 8.665, p = .004 and F2(1,100) = 0.305, p = .582. However, separate analyses for 
each group of participants showed that this effect disappears when analyzing both groups separately: for the 
native English speakers rating the English modifiers, t1(41) = 1.359, p = .182 and t2(50) = 0.096, p = .924, 
and for the native Dutch speakers rating the modifiers in the English version of the experiment, t1(39) = 2.649, 
p = .120 and t2(50) = 0.792, p = .432. 
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 First, we compared the native Dutch speakers in the English version of the experiment 
with the native Dutch speakers in the Dutch version of the experiment. No differences 
were found for the ratings of conceptually singular modifiers with a linking en in Dutch 
or conceptually plural modifiers without a linking en in Dutch. However, the ratings 
in the Dutch version of the experiment were higher than in the English version of the 
experiment for the conceptually plural modifiers with a linking en and lower than in the 
English version of the experiment for conceptually singular modifiers without a linking en. 
These findings suggest that the native Dutch speakers did not bring along the semantics 
of Dutch linking en in their interpretation of the English modifiers.
 Second, we compared the native Dutch speakers in the English version of the 
experiment with the native English speakers in the English version of the experiment to test 
whether their patterns of responding were similar. With respect to the factor Form, this 
was the case. The native Dutch speakers interpreted the English modifiers similar to native 
English speakers, again suggesting that the native Dutch speakers do not bring along 
the semantics associated with Dutch linking en to interpret English modifiers. Although 
both groups show a similar pattern with respect to Concept, they marginally differ in 
the degree to which they distinguish conceptually singular modifiers and conceptually 
plural modifiers. However, they only differ in the interpretation of conceptually plural 
modifiers with a linking en; the native Dutch speakers produce higher ratings than the 
native English speakers. Thus, the native Dutch speakers in the English experiment do 
not interpret this condition the same as the native English speakers or as the native Dutch 
speakers in the Dutch experiment.  
 Closer inspection of the English compounds rated by the native Dutch speakers 
showed the majority of the ratings to reflect the pattern produced by the native English 
speakers (i.e., be lower than the Dutch ratings), but a small portion of the ratings were 
found to reflect the pattern produced by the native Dutch native speakers for Dutch 
modifiers (i.e., higher than the English ratings). Examples of items following the English 
pattern are banana skin, bookshelf, animal day and dovecote. Examples of items 
following the Dutch pattern are strawberry jam, rabbit hutch and pin-head.
 We globally inspected the frequency of the target word by the naked eye because 
high frequency English words may be more likely to follow the English pattern for Dutch 
native speakers than low frequency English words. However, this did not appear to be 
the case. The Google frequencies for the items rated in accordance with the English 
pattern by the native Dutch speakers were 125000 (banana skin), 4680000 (bookshelf), 
48700 (animal day) and 715000 (dovecote) whereas the Google frequencies for 
the items rated in accordance with the Dutch pattern were 256000 (strawberry jam), 
2600000 (rabbit hutch) and 100000 (pin-head) (for the frequencies, see Appendix A). If 
the English frequency influenced the response patterns, we would expect the frequencies 
of the compounds following the Dutch pattern to be lower than the frequencies of the 
compounds following the English pattern.  This was not found to be the case, so the 
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frequency of the English compounds did not apparently influence the responding of 
native Dutch speakers to the everyday noun-noun compounds included in our study.
 These findings show the native Dutch speakers in the English version of the experiment, 
which relied upon translation equivalents from the Dutch experiment, to differ from the 
native Dutch speakers in the Dutch experiment. And although their responding also differed 
from how native English speakers interpreted the conceptually plural modifiers which would 
take a linking en in Dutch, the response pattern of the native Dutch speakers in the English 
version of the experiment was most similar to the response pattern of the native English 
speakers in the English version of the experiment. These findings suggest that interpretation 
may be influenced by the morphological form available in a language.
 
General Discussion
In the present study, we investigated whether different forms for the modifiers in Dutch and 
English compounds influence speakers’ interpretation. We first examined the interpretation 
of four types of items by native Dutch speakers. The items could be divided into two 
conceptual types: one in which the modifier of the compound was conceptually singular 
(e.g., bananenschil ‘banana skin’ and ballonvaart ‘balloon ride’) and one in which the 
modifier was conceptually plural (e.g., aardbeienjam ‘strawberry jam’ and appeltaart 
‘apple pie’). These modifiers could be with or without the linking element en in Dutch, 
which is similar to the plural suffix –en in Dutch. The English translation equivalents for 
the Dutch compounds were next presented to native English speakers and native Dutch 
speakers. The plurality ratings by the three groups of participants were then compared.
 The native Dutch speakers rated the modifiers as more plural when the compounds 
contained a linking en than when they did not. No such differences were found for the 
native English speakers in the English version of the experiment. Given that there was 
no reason for the native English speakers to consider the English translation equivalents 
as plural, since they always lacked a linking element as plural, this pattern is what we 
expected to find and is an illustration of linguistic relativity. Crucially, the native Dutch 
speakers who participated in the English version of the experiment did also not consider 
the English modifiers as plural. Their response pattern differed from that of the native Dutch 
speakers in the Dutch version of the experiment but was almost the same as the response 
pattern of the native English speakers in the English version of the experiment. 
 These findings suggest that native Dutch speakers treat the linking en as a sign of plural 
meaning, which corresponds to earlier findings (e.g., Schreuder et al., 1998; Hanssen 
et al., submitted; Neijt, Schreuder &, Baayen, 2004). It even holds for the modifiers with 
singular concepts. For the English translation equivalents rated by native Dutch speakers, 
no differences were found for those modifiers which would occur with or without a linking 
en in Dutch. This indicates that native Dutch speakers rely on the form of the linking en, 
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which is homographic with the plural Dutch suffix –en, when attributing meaning in Dutch 
but not in English. Although the form of the Dutch linking element appears to originate from 
either the old Dutch case system (Booij, 1996; Van Loey, 1969; Van Tiel, Rem, & Neijt, 
2011) or words ending in schwa, the element is related to the plural suffix -en for speakers 
of modern Dutch and therefore used to express plural meaning (e.g., Banga, Hanssen, 
Schreuder, & Neijt, Chapter 4, 2012; Neijt et al., 2002) and interpreted as a plural 
suffix (e.g., present study; Schreuder et al., 1998; Hanssen et al., submitted; Neijt et al., 
2004). 
 The native Dutch speakers participating in the English version of the experiment, (this 
version did not contain any linking elements) were found to bring along some semantics of 
Dutch linking en when interpreting conceptually plural modifiers in English. However, not 
in the same manner as native Dutch speakers in the Dutch experiment. This indicates that 
the language people use at a particular moment in time influences their interpretation of 
compounds.
 The question arises whether the results described above really reflect compound 
interpretation, or are an experimental artefact. We argue for the first option. If the participants 
had ignored the heads and based their rating only on the modifiers of the compounds, then 
we would not find the present response pattern. For the compounds containing a linking 
en, we found a difference between the conceptually singular modifiers (e.g., bananenschil 
‘banana peel’) and the conceptually plural modifiers (e.g., aardbeienjam ‘strawberry jam’). 
For the compounds without linking en, we found a difference between the conceptually 
singular modifiers (e.g., adreslabel ‘address label’) and the conceptually plural modifiers 
(e.g., appeltaart ‘apple pie’). These differences suggest that it is not only the modifier that 
makes the modifier conceptually singular or plural for the native Dutch speakers; it is the 
combination of modifier and head that results in a conceptually singular or plural concept 
of the modifier. If the participants had ignored the head, we would not have found this 
pattern. In this case, the plurality ratings for bananenschil and aardbeienjam would have 
been the same, and also the plurality ratings for adreslabel and appeltaart. In addition, 
we had similar results in earlier experiments (e.g., Banga et al., Chapter 4, 2012; Neijt, 
Schreuder, & Baayen, 2004). Furthermore, there would be no super singular effect in the 
present study: The conceptually singular Dutch items without linking en would have been 
rated the same as the conceptually singular English items. Instead, in our results, these English 
items were rated the same as the conceptually singular Dutch items with linking en. Given 
the effects and interactions found in our experiments, we argue that the interpretational 
effects that are measured can be relevant for everyday reading processes.  
 In other research, both Kousta, Vinson, and Vigliocco (2008), and Boroditsky (2001) 
investigated linguistic relativity in terms of the influence of a first language on a second 
language. Kousta et al. (2008) investigated the effects of grammatical gender, which is 
absent in English but present in Italian. They found Italian-English bilinguals to show the 
same pattern as English monolinguals when the task was in English and the same pattern 
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as Italian monolinguals when the task was in Italian. Kousta et al. interpret these results 
as showing the intraspeaker relativity of semantic representations. Our results are in line 
with these findings as the Dutch native speakers behaved like the English monolinguals 
when the task was in English. Unfortunately, we could not compare Dutch bilinguals with 
Dutch monolinguals  because the general adult population is more or less bilingual, 
and certainly the students are highly proficient. At Dutch universities, almost all study books 
are in English. 
 Boroditsky (2001) investigated how native English speakers and native Mandarin 
speakers with English as a second language think about time because time is represented 
horizontally in English and vertically in Mandarin. Mandarin speakers tended to think 
about time vertically even when thinking in English, which is in contrast with the findings of 
the present study. It may thus be the case that the influence of language on thought differs 
depending on the category, on proficiency level or other factors (see Chapter 6 for a 
paragraph about the bilingual mental lexicon). More comparative study is thus a direction 
for future research.   
 In conclusion, the results of the present study provide support for the claim that 
interpretation may be influenced by the morphological form available in a language. 
When native Dutch speakers interpret modifiers in Dutch compounds, the interpretation of 
plurality is influenced by the presence or absence of a linking en which is homographic 
with the Dutch plural suffix -en. When native English speakers interpret modifiers in the 
English translation equivalents of the Dutch compounds, no such variability is found 
because, in English, linking elements are generally not present between the two parts of 
a compound. English native speakers rely on their knowledge of the world to interpret 
the modifiers in a compound. This difference is a sign of linguistic relativity. When native 
Dutch speakers performed the English version of the experiment and thus did not see linking 
elements, moreover, they did not bring all their Dutch semantics to the interpretation of 
the English modifiers, possibly because they are highly proficient in English (see Chapter 
6). When processing English, native Dutch speakers followed more or less the pattern of 
native English speakers, which shows the language being used can influence semantic 
interpretations.
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Appendix A: Materials
Compound words with linking en and conceptually singular modifier
Dutch CELEX Google English CELEX Google
bananenschil 0 33100 banana skin - 125000
bandenpech 0 12000 tyre trouble - 74300
beddensprei 0 39400 bedspread 2 736000
eendenei 0 5180 duck egg - 1810000
flessenwarmer 0 281000 bottle-warmer - 226000
ganzenbout 0 2140 goose leg - 4610
hoedenlint 0 1430 hatband 0 23100
hondenpoep 1 427000 dog dirt - 39900
notendop 1 1080000 nut shell 1 3320000
ruitensproeier 0 240000 screen washer 0 807000
schapenvacht 1 466000 sheepskin 1 5540000
slangenbeet 0 12900 snakebite 0 179000
speldenknop 0 42300 pin-head 1 100000
spinnenweb 1 204000 spider web - 209000
Compound words with linking en and conceptually plural modifier
Dutch CELEX Google English CELEX Google
aardbeienjam 1 116000 strawberry jam - 256000
ballenjongen 1 71700 ball boy - 190000
beeldengalerij 0 20000 statue gallery - 15800
bessenstruik 0 15200 currant bush - 11500
boekenplank 1 690000 bookshelf - 4680000
dierendag 0 463000 animal day - 48700
duiventil 1 131000 dovecote 0 715000
erwtensoep 1 783000 pea soup - 210000
gebarentaal 1 283000 sign language 0 6720000
hakkenbar 0 788000 heel bar - 151000
hertenkamp 0 222000 deer park - 114000
juwelenkistje 0 18300 jewel case - 2520000
kersenboom 0 130000 cherry tree - 2880000
kleurenfoto 1 243000 colour photograph - 781000
konijnenhok 0 793000 rabbit hutch 0 2600000
leeuwentemmer 0 47900 lion tamer - 74500
rollenspel 1 2050000 role play - 14700000
rupsenplaag 0 21700 caterpillar plague - 1200
schoenendoos 1 226000 shoebox - 696000
sperziebonenrecept - 5290 green bean recipe - 28700
sterrenstelsel 1 8770 star system - 211000
studentendecaan 0 172000 student counsellor - 33800
tandenstoker 0 182000 toothpick 1 398000
tijdschriftenwinkel - 24300 magazine shop  - 71200
tomatensaus 1 1440000 tomato sauce - 1200000
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Compound words without linking en and conceptually singular modifier
Dutch CELEX Google English CELEX Google
adreslabel - 168000 address label - 323000
ballonvaart 0 1010000 balloon ride - 125000
bankdirecteur 1 57500 bank manager - 575000
beursintroductie  - 13900 market introduction  - 402000
fietsbel 0 13900 bicycle bell - 43700
huisnummer 1 554000 house number - 1060000
kastdeur 2 122000 cabinet door - 2320000
kerkganger 0 172000 churchgoer 0 30500
kniereflex 0 1200 knee reflex - 928
koolsla 0 18300 coleslaw 1 80000
korsetveter 0 513 corset lace - 91000
naambordje - 151000 nameplate 0 747000
oorbel 0 838000 earring 1 5680000
raamventilator 0 20900 window fan - 364000
schilderijlijst 0 47600 picture frame - 2550000
schroefkop 0 106000 screw head - 136000
smaakversterker  - 37500 flavour enhancer - 123000
Compound words without linking en and conceptually plural modifier
Dutch CELEX Google English CELEX Google
aardappelmesje 0 22300 potato knife - 4490
appeltaart 1 1080000 apple pie 0 1680000
boomchirurg 0 43300 tree surgeon - 863000
citroenlimonade 0 9400 lemon drink - 124000
dagboek 19 23000000 daybook 0 75400
diamantmijn 0 30800 diamond mine - 109000
graanhandel 0 59700 grain trade - 96900
granaatwerper 0 94700 grenade launcher 698000
instrumentmaker 0 125000 instrument maker 310000
kaashandel 0 107000 cheese shop - 244000
olijfolie 5 6050000 olive oil - 5750000
prijslijst 0 4020000 price list 0 8680000
straatbende 0 19400 street gang - 201000
tonijnvangst - 10600 tuna catch - 14000
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Appendix B: Instructions
Dutch experiment
Het eerste deel van een samenstelling heeft soms een meervoudsbetekenis, soms een 
enkelvoudsbetekenis. Bijvoorbeeld: meervoud voor kleuter in kleuterklas, want het gaat om 
meerdere kleuters, en enkelvoud voor mannen in mannenstem, want het gaat om de stem 
van één man. Dat onderscheid noemen we numerositeit.
Het volgende blaadje bevat een woordenlijst. In deze lijst geeft u aan hoe meervoudig u 
het eerste deel van de samenstelling vindt. Bijvoorbeeld:
mannenstem enkelvoud Ɣ ż ż ż ż ż ż meervoud
kleuterklas enkelvoud ż ż ż ż Ɣ ż ż meervoud
mierenhoop enkelvoud ż ż ż ż ż ż Ɣ meervoud
sinaasappelschil enkelvoud ż ż Ɣ ż ż ż ż meervoud
appelsap enkelvoud ż ż ż Ɣ ż ż ż meervoud
lippenstift enkelvoud ż Ɣ ż ż ż ż ż meervoud
Wanneer u het eerste deel alleen maar als een enkelvoud kunt interpreteren, dan kleurt u 
het eerste rondje in. Kan het eerste deel ook een meervoudsbetekenis hebben, dan kiest u 
een van de rondjes rechts daarvan. Hoe meervoudiger u het eerste deel vindt, hoe meer 
naar rechts u het rondje inkleurt.
Het gaat om individuele betekenisoordelen. Denk niet te lang na, en laat u vooral leiden 
door wat het eerst in u opkomt. 
Bedankt voor uw medewerking!
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English experiment
The first part of a compound word may be a semantic plural or singular. For instance: a 
plural meaning for bulb in bulb farm, where many bulbs are grown, but a singular meaning 
for male in male voice, the voice of a man. This distinction is called numerosity.
The following two pages contain a list of compounds. In this list, please indicate your 
numerosity estimations the first part of each compound. For instance, one’s estimations 
could be as follows:
male voice singular Ɣ ż ż ż ż ż ż plural
bulb farm singular ż ż ż ż ż Ɣ ż plural
anthill singular ż ż ż ż ż ż Ɣ plural
orange peel singular ż ż Ɣ ż ż ż ż plural
apple juice singular ż ż ż Ɣ ż ż ż plural
lipstick singular ż Ɣ ż ż ż ż ż plural
If your interpretation is singular, then colour the first circle. If the first part of the compound 
can also have a plural interpretation, choose one of the circles to the right. The more plural 
you think the first part is, the more to the right your choice of circle to color.
Note that the task concerns individual meaning judgments. Do not think about things too 
much, and let your initial intuition guide you.
Thank you for your cooperation!
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The present thesis investigates the Dutch linking element en in noun-noun compounds and 
its equivalent in related languages. It examines the relation between the linking element 
en and the plural suffix -en, both in use and interpretation, paying attention to languages 
that are closely related to Dutch but differ on these forms: Afrikaans, Frisian, English, and 
German. In the light of the differences between these languages, This dissertation also 
discusses linguistic relativity. It examines the influence of a native language and a second 
language on the relation between the linking element en and plural semantics. 
Related languages
For Dutch and Afrikaans, the linking element en and the plural suffix -en are homographic 
and homophonous, for example boekenplank ‘bookshelf’ and boeken ‘books’ in Dutch 
(Hanssen, Banga, Neijt, & Schreuder, 2012), and boekerek ‘bookshelf’ and boeke 
‘books’ in Afrikaans (Jansen, Schreuder, & Neijt, 2007). However, the plural suffix in 
Frisian is not homophonous or homographic with the linking element, since Frisians write 
and produce for instance boekeplank ‘bookshelf’ and boeken ‘books’ (Hanssen et al., 
submitted b; Hoekstra, 1996). Other related languages are English, using the plural suffix 
-s and lacking a linking element, and German. German is just the opposite of English: it is 
a morphologically rich language using a case system, and roughly seven possible linking 
elements, namely linking s, e, n, en, ens, es, er and no linking element. The linking s, the 
linking n, and the linking en occur most frequently (Krott, Schreuder, Baayen, & Dressler, 
2007).
From meaning to form
Chapters 2 and 3 describe experiments that investigate the influence from meaning on 
the form of a noun-noun compound, i.e., with and without linking element en. In Chapter 
2, form preferences from native Dutch speakers, native Frisian speakers, and native 
German speakers for Dutch noun-noun compounds are investigated. The participants 
read a linguistic context in which the meaning of a novel compound was manipulated 
by one word in the context suggesting a singular or a plural meaning. The participants 
indicated which form they preferred on a 7-point scale. In this case, the forms to which 
the participants could choose between were for instance bloemwaarde ‘flower value’ and 
bloemenwaarde ‘flower + en + value’. Plurality plays a role in the preferences for Dutch 
compound formation in all participant groups. Moreover, for native speakers of Dutch, 
Frisian, and German, the preference for a linking element in novel Dutch compounds is 
influenced by both the semantic plural and the formal plural. However, these effects are 
smaller for the native speakers of German.
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 Chapter 3 describes a picture-naming experiment in which the pictures show one or 
more instances of the object named by the modifier of a possible noun-noun compound. 
Native Dutch speakers in the Dutch version of the experiment are compared with native 
English speakers in the English version of the experiment. Speakers of both languages most 
frequently produce a singular modifier in their novel compounds. However, they also use 
compounds containing a plural modifier and did this more often to describe a picture with 
several instances of an object than to describe a picture with one instance of the object. 
Additionally, speakers of English incorporate regular plurals into the noun-noun compounds 
they produced, e.g., words picture and elephants hat.
 
From form to meaning
Chapters 4 and 5 describe experiments that investigate the influence of a noun-noun 
compound’s form, i.e., with and without linking element en, on meaning. Chapter 4 
focuses on the small orthographic differences between Dutch, Frisian and Afrikaans, i.e., 
the plural suffix (respectively: -en, -en, -e) and the linking element (respectively: en, e, e). 
Plurality ratings for written Dutch modifiers containing a singular sense or a plural sense 
were obtained from native Dutch speakers, Frisian-Dutch bilinguals and native Afrikaans 
speakers learning Dutch as second language. All groups rate Dutch modifiers that have 
plural senses as being more plural than Dutch modifiers that have singular senses. For 
compounds containing a plural sense, no differences are found between native Dutch 
speakers and Frisian-Dutch bilinguals. However, for compounds containing a singular 
sense, the Frisian-Dutch bilinguals produce higher plurality ratings than the native Dutch 
speakers. This suggests that the Frisian-Dutch bilinguals are less accustomed to en expressing 
singularity and may therefore rate singular modifiers with linking en as more plural than 
native Dutch speakers. Afrikaners learning Dutch as L2 rate the Dutch modifiers referring 
to singular senses as being more plural than the native Dutch speakers. And conversely, 
they rate the Dutch modifiers referring to plural senses as being less plural than the native 
Dutch speakers. 
 Chapter 5 investigates linguistic relativity in greater depth. Plurality ratings of Dutch 
modifiers with and without the linking element en from native Dutch speakers are compared 
with plurality ratings of English modifiers from native Dutch speakers and native English 
speakers. The estimation of the number of strawberries in strawberry jam is lower for the 
English speakers than the number of aardbeien in aardbeienjam for the Dutch speakers. 
Thus, the Dutch linking en induces plural meaning. The Dutch speakers’ ratings of the 
English modifiers are almost the same as those for native English speakers.
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Plural semantics
The experiments in the present thesis strongly suggest that the linking en in Dutch noun-
noun compounds is used to express plural semantics and is interpreted as a plural. This 
is not only the case for native Dutch speakers (all Chapters), but also for native German 
speakers learning Dutch and Frisian-Dutch bilinguals (form preference, Chapter 2). In 
addition, native English speakers sometimes produced a linking s in the English version 
of the picture-naming experiment of Chapter 3. These results contradict the level-ordering 
hypothesis (Kiparsky, 1982) and the words-and-rules theory of (Pinker, 1999; Berent & 
Pinker, 2007; Berent & Pinker, 2008). 
According to the level-ordering hypothesis, all derivational morphological rules first 
apply and during word building thereafter, inflectional rules apply. Words-and-rules theory 
further asserts that regular plurals are not stored in the lexicon while irregular plurals must 
be. From both perspectives, it is thus impossible for a regular plural noun, e.g., *rats eater, 
to be a modifier in a compound while this is clearly possible for an irregular plural noun, 
e.g., mice eater. Since language users incorporate regular plurals into the noun-noun 
compounds they produce, e.g., words picture in English and woordenschilderij in Dutch, 
and also interpret modifiers of compounds containing linking en as having plural semantic, 
I conclude that word formation is not constrained by regular inflection. An explanation for 
the difference in acceptability of *rats eater and mice eater needs to be found. The fact 
that the s in the first part of a noun phrase in English is quite often a genitive, might explain 
why s is used less freely in modifiers in English noun-noun compounds (Hayes, Smith & 
Murhy, 2005; Neijt & Schreuder, 2009).
 A possible alternative explanation is the acceptability constraints put forth by Haskell 
et al. (2003). They state that there appears to be a bias (but not a prohibition) against 
plural modifiers of all types, and that this bias seems to be stronger for regular than 
irregular plurals. The results of Chapter 3 are compatible with the idea that the two main 
constraints are semantics, i.e., is the modifier semantically plural or not, and phonology, 
i.e., does the modifier sound as a plural or not. These constraints express a preference 
for singular modifiers, irregular plurals are marginally acceptable and regular plurals are 
dispreferred, since they are semantically plural and phonologically plural. This ordering 
is exactly what we observed for our English production data, namely that: a singular 
modifier was produced most often, followed by an irregular plural as a modifier, and a 
regular plural least produced. For Dutch, the semantic constraint seems to be relevant, but 
the phonological constraint seems to be irrelevant since all Dutch plurals are regular. The 
same holds for Frisian and Afrikaans. Note that, although our results seem to correspond 
with Haskell et al., the contraints do not explain how compounding exactly works in terms 
of processing. We leave this issue for further research. 
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Knowledge of language 
The present thesis shows that knowledge of language influences the production and 
perception of noun-noun compounds. Firstly, I discuss how other native languages affect 
the form preference in Dutch (Chapter 2). No difference between the native Dutch speakers 
and the Frisian-Dutch bilinguals was found. Presumably, this is due to the nature of the 
Frisian-Dutch bilingual environment in which the participants grew up and the early age 
at which the participants began acquiring Dutch. However, the form preferences of the 
native German speakers differed from those of the native Dutch speakers and the Frisian-
Dutch bilinguals: the effects of plurality and form in the contexts were smaller for native 
German speakers. This could be explained by the fact that the plural is not always formally 
marked in German but is most often in Dutch. As a result, linking elements may be less 
related to plural meaning in German than in Dutch but also weaker linked in Dutch for 
native speakers of German. This may explain why speakers of German also interpret 
Dutch compounds less plural than native Dutch speakers do. These findings illustrate that 
the inflectional patterns of one’s native language may influence form choices and thus 
preferences in a second language.  
 Secondly, other native languages are shown to similarly affect the interpretation in 
Dutch. In Chapter 4, differences were found between the plural interpretation of Dutch 
modifiers from the native Dutch speakers, the Frisian-Dutch bilinguals and the native Afrikaans 
speakers learning Dutch as a second language. The differences with the Afrikaners can 
be explained by the orthographies of the languages. The connection between en and 
plurality is either absent or certainly lower for Afrikaners learning Dutch as L2 compared 
to native Dutch speakers, as demonstrated by Jansen et al. (2007). The Frisian-Dutch 
bilinguals, however, only differed from the native Dutch speakers for those compounds with 
singular modifiers and the linking element en (e.g., kersenpit ‘cherry pit’). The Frisian-Dutch 
bilinguals produced higher plurality ratings than the native Dutch speakers, which may 
be due to the fact that the Frisian-Dutch bilinguals are less accustomed to en expressing 
singularity and may therefore rate singular modifiers with linking en as more plural than 
native Dutch speakers. Note that this finding differs from the finding in Chapter 2, where 
the Frisian-Dutch bilinguals show the same patter (form preference) as the native Dutch 
speakers (see paragraph The bilingual mental lexicon on the next page). 
 Thirdly, Dutch as a native language only slightly affects the interpretation of English 
compounds. The pattern for plurality ratings of English modifiers from native Dutch speakers 
was almost similar to the pattern from the native English speakers. However, it differed from 
the pattern of native Dutch speakers interpreting Dutch compounds.
 Taking these findings together, I conclude that language background, i.e., a native 
language, can influence both form preferences and interpretation of modifiers of noun-
noun compounds in a second language. This is striking, especially for the interpretation 
of everyday compounds because objects like spiderweb and banana peel are the same 
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objects in the cultures of the languages investigated. Although there is no a priori reason 
to assume that small formal differences affect interpretation, the present thesis shows that 
they do.
Intraspeaker relativity 
Interestingly - as stated above - when native Dutch speakers rate the English equivalents, 
their interpretation of strawberry jam is almost the same as for native English speakers, 
which demonstrates the language being used to influence conceptual thinking. This result 
corresponds with the results of Kousta, Vinson, & Vigliocco (2008), who investigated 
linguistic relativity in terms of the influence of first language on a second language. Kousta 
et al. (2008) investigated the effects of grammatical gender, which is absent in English but 
present in Italian. They found Italian-English bilinguals to show the same pattern as English 
monolinguals when the task was in English and the same pattern as Italian monolinguals 
when the task was in Italian. The researchers interpret these results as showing the 
intraspeaker relativity of semantic representations. Although we could not compare Dutch 
bilinguals with Dutch monolinguals, our findings support Kousta et al.’s hypothesis.
 Linguistic relativity seems to be able work in both directions: a native language can influence 
the production or the conceptual representation in a second language and vice versa. Although 
one might argue that these findings have problematic implications for the theory of linguistic 
relativity, I do not think they have. In both cases, it is language (a native language ór a second 
language) that influences thought through the concept linked to one of these languages. 
The bilingual mental lexicon
Although not explicitly designed for this purpose, the findings in the present dissertation 
raise the question what a bilingual brain would ‘look’ like and how the acquisition of 
conceptual representations works in a second language. In the production task of Chapter 
2, the participants with a high level of proficiency of Dutch (the Frisian-Dutch bilinguals) 
show the same pattern as the native Dutch speakers in Dutch. The group with a lower level 
of proficiency (the native German speakers) differ from the native speakers and show a 
pattern that could be explained by their native language. Thus, the more proficient second 
language learners are, the more they seem to separate the conceptual representations of 
both languages. In contrast, at the beginner stadium, they might rely on the concepts of 
their native language because they have not built up the conceptual representations of the 
second language (Ijaz, 1986), especially for word qualities that are more difficult to learn, 
i.e. abstract words (Van Hell & De Groot, 1998), or because the differences between 
their native and second language are subtle, i.e. linking elements in noun-noun compounds 
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(present dissertation) and small meaning differences between cognates (Van Hell & De 
Groot, 1998). The idea that proficiency has an influence on the extent to which concepts 
are shared or separate corresponds to Dong, Gui & MacWhinney (2005).16
 The findings of our perception studies confirm this idea: Highly proficient native Dutch 
speakers show the same pattern as the native English speakers when they do the English 
version of the experiment (Chapter 5), whereas the native Afrikaans speakers show signs of 
their native language when doing an experiment in Dutch (Chapter 4). Only the results of the 
Frisian-Dutch bilinguals (Chapter 4) are not consistent with this theory. These speakers are as 
proficient as the Frisian-Dutch bilinguals in Chapter 2 so we would also expect the same pattern 
as the native Dutch speakers in Chapter 4. However, this is not what we find. A possible 
explanation is the difference between production and perception: The production of linking 
elements (Chapter 2) might be easier to learn than the perception but this is counter-intuitive. 
More plausible are task-differences or, more precisely, differences between the experiments 
with respect to the required insights in the subtlety of linking elements. In Chapter 2, two 
contrastive forms (with and without linking element) were presented and the participants’ 
task was to indicate their preference. This might be an ‘easier’ or a more natural task than 
indicating plurality to plural modifiers (Chapter 4). We leave this for further research.
Topics for further research
Since I investigated the interpretation of the linking en by native Dutch speakers and 
second language learners of Dutch in a way that requested conscious judgments from 
the side of the participant, it would be interesting to examine interpretation in a more 
unconscious way. I would propose number decision, the experimental technique of 
Schreuder, Neijt, van der Weide, & Baayen (1998) and Hanssen et al. (submitted a), 
a task in which participants were asked to indicate whether a Dutch compound was 
singular or plural as quickly and accurately as possible. If Frisian-Dutch bilinguals, native 
German speakers and native Afrikaans speakers (like the native Dutch speakers) activate 
plural semantics, then they would show the same (or possibly smaller) interference effect 
as the native Dutch speakers, i.e., a slower response for singular compounds containing a 
linking en compared with singular compounds with no linking en. For indicating whether 
a compound is singular or plural, participants do not need to pay attention to the linking 
en. However, Dutch participants were nevertheless influenced by the en in the middle of 
the compound. This is also what I expect for the Frisian-Dutch bilinguals, native German 
speakers and native Afrikaans speakers, although the effect might interact with proficiency 
of Dutch. Furthermore, to examine whether the automatic activation of plural semantics 
is ‘only’ due to spelling for these groups of participants, an auditory number decision 
experiment, as Hanssen, Banga, Schreuder, & Neijt (submitted) did, would be interesting. 
16  We thank Arjen Versloot for this reference.
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Function follows form 
The aim of the present thesis was to investigate the relation between the linking element 
en and the plural suffix, both in use and interpretation, and taking into account other 
languages than Dutch: Frisian, Afrikaans, English, and German. The experiments falsify 
the level-ordering hypothesis (Kiparsky, 1982) and the words-and-rules theory of Pinker 
(1999): the linking en in Dutch noun-noun compounds is used to express plural semantics 
of the modifiers and is interpreted as plural. 
 Not only native Dutch speakers relate the linking element en in Dutch compounds to 
the plural suffix -en, also Frisian-Dutch bilinguals, native Afrikaans speakers, and native 
German speakers do so. In addition, native English speakers sometimes used a plural s 
as a linking element in novel English compounds. Although all these speakers show the 
relation between the linking element and the plural suffix in both use and interpretation, 
they differ from the native Dutch speakers to which extent they show this relation. These 
differences can be explained by differences in language with respect to linking elements 
and plural suffixes. 
 On the other hand, when native Dutch speakers rate modifiers in their second language 
English, the interpretation of strawberry jam is almost the same as for native English 
speakers. This demonstrates interpretations to be influenced by the language being used 
at a particular moment. Thus, it is actually the language that makes the difference. The 
interplay between language and interpretation might be a sign of linguistic relativity. 
 In conclusion, the present thesis demonstrated that form and function are related for 
linking elements. Even though the linking element does not have plural meaning from a 
diachronic perspective, language users have a conceptual association with the function of 
plurality because of resemblance with plural markers. As the architect Louis Sullivan said 
(1896): “All things in nature have a shape, that is to say, a form, an outward semblance, 
that tells us what they are.” 
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Het onderzoek in dit proefschrift gaat over de tussenklank en in Nederlandse nominale 
samenstellingen en soortgelijke tussenklanken in talen die verwant zijn aan het Nederlands. 
De relatie tussen de tussenklank en en de meervoudsuitgang -en is onderzocht, zowel in 
productie als in interpretatie. Hierbij worden ook talen betrokken die gerelateerd zijn 
aan het Nederlands, maar die vormelijk verschillen: Afrikaans, Fries, Engels en Duits. 
Door deze verschillen is het mogelijk in te gaan op linguistic relativity. In mijn proefschrift 
onderzoek ik dan ook de invloed die een moedertaal of een tweede taal heeft op de 
relatie tussen de tussenklank en en meervoudsbetekenis.
Talen gerelateerd aan het Nederlands
In het Nederlands en het Afrikaans is er homografie en homofonie in de tussenklank en 
de meervoudsuitgang; je schrijft ze hetzelfde en je spreekt ze hetzelfde uit, bijvoorbeeld 
boekenplank en boeken in het Nederlands (Hanssen, Banga, Neijt, & Schreuder, in 
druk) en boekerek en boeke in het Afrikaans (Jansen, Schreuder, & Neijt, 2007). In het 
Fries is de meervoudsuitgang echter niet homofoon of homograaf aan de tussenklank; 
Friezen schrijven namelijk boekeplank en boeken, en zo spreken ze deze woorden ook 
uit (Hanssen et al., ingediend b; Hoekstra, 1996). Andere talen gerelateerd aan het 
Nederlands zijn het Engels en het Duits. In het Engels wordt de s als meervoudsuitgang 
gebruikt en komen er doorgaans geen tussenklanken voor in samenstellingen. Het Duits is 
het tegenovergestelde van het Engels. Het heeft door zijn naamvallen veel morfologische 
variatie, en er zijn veel verschillende tussenklanken: s, e, n, en, ens, es en er. Ook zijn er 
Duitse samenstellingen zonder tussenklank. De tussenklanken s, n en en komen in het Duits 
het vaakst voor (Krott, Schreuder, Baayen, & Dressler, 2007).
Van betekenis naar vorm
De experimenten in hoofdstuk 2 en 3 onderzoeken de invloed van betekenis op de vorm 
van een nominale samenstelling: met of zonder tussenklank en. In hoofdstuk 2 gaat het 
daarbij om vormvoorkeuren die moedertaalsprekers van het Nederlands, Fries en Duits 
hebben voor Nederlandse samenstellingen. De proefpersonen lazen een context bestaand 
uit enkele zinnen, waarin de betekenis van de beoogde samenstelling werd gemanipuleerd 
door een enkel woord in deze context. Dit woord suggereerde een enkelvoudige dan wel 
een meervoudige betekenis voor het eerste deel van de samenstelling, de modificeerder. 
De taak voor de proefpersonen was om hun vormvoorkeur op een zevenpuntsschaal aan 
te geven. Ze konden op basis van een context met het woord boeket bijvoorbeeld kiezen 
tussen bloemwaarde en bloemenwaarde. Uit dit experiment kwam naar voren, dat voor 
alle groepen proefpersonen meervoudsbetekenis een rol speelt in de vormvoorkeuren 
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voor Nederlandse samenstellingen. Deze voorkeur van moedertaalsprekers van het 
Nederlands, Fries en Duits wordt beïnvloed door zowel het semantische meervoud (boeket 
is semantisch verwant aan het meervoud bloemen) als vormelijk meervoud (wanneer er 
bijvoorbeeld bloemen in de context voorkomt). Wel waren deze effecten wat kleiner voor 
de moedertaalsprekers van het Duits dan voor de moedertaalsprekers van het Nederlands 
en het Fries.
 Hoofdstuk 3 beschrijft een experiment waarin proefpersonen plaatjes moesten 
benoemen. Op de plaatjes stonden een of meer objecten die als modificeerder van de 
beoogde nieuwe nominale samenstelling tot uiting zouden moeten komen, bijvoorbeeld een 
schilderijlijst met daarbinnen een of meerdere woorden om het woord woord(en)schilderij 
uit te lokken. Moedertaalsprekers van het Nederlands die aan de Nederlandse versie van 
het experiment deelnamen, werden vergeleken met moedertaalsprekers van het Engels 
die aan de Engelse versie van het experiment deelnamen. Beide groepen produceerden 
het vaakst een enkelvoud zonder tussenklank als eerste deel van de samenstelling, maar 
ze gebruikten ook meervouden en dit deden ze vaker als het object meerdere malen op 
het plaatje was afgebeeld, dan wanneer er sprake was van slechts een afbeelding van 
het object. Bovendien gebruikten de moedertaalsprekers van het Engels ook regelmatige 
meervouden binnen de samenstelling, bijvoorbeeld in words picture en elephants hat, iets 
wat in strijd is met gangbare taalkundige theorieën. 
Van vorm naar betekenis
Hoofdstuk 4 en 5 beschrijven experimenten die de invloed van de vorm van een nominale 
samenstelling (dus met of zonder tussenklank en) op betekenis nagaan. Hoofdstuk 4 
besteedt aandacht aan de kleine orthografische verschillen tussen het Nederlands, Fries 
en Afrikaans. De meervoudsuitgangen van deze talen zijn respectievelijk -en, -en en -e, 
terwijl de tussenklanken van deze talen respectievelijk en, e en e zijn. Moedertaalsprekers 
van het Nederlands, Fries-Nederlandse tweetaligen en moedertaalsprekers van het 
Afrikaans die Nederlands aan het leren zijn beoordeelden modificeerders van geschreven 
samenstellingen met en als tussenklank op hun meervoudigheid. De drie groepen 
proefpersonen beoordeelden, zoals te verwachten is, de modifiers met meervoudige 
betekenis als meervoudiger dan de modifiers met enkelvoudige betekenis. Hoewel de 
samenstellingen in alle drie de talen alledaagse woorden zijn, zijn er toch verschillen 
tussen de groepen. Er waren geen verschillen tussen de moedertaalsprekers van het 
Nederlands en de Fries-Nederlandse tweetaligen als het gaat om modifiers met een 
meervoudige betekenis. Modifiers met een enkelvoudige betekenis waren echter voor 
de Fries-Nederlandse tweetaligen meervoudiger dan voor de moedertaalsprekers van 
het Nederlands. Dit resultaat suggereert dat de Fries-Nederlandse tweetaligen minder 
dan de moedertaalsprekers gewend zijn dat en enkelvoud uitdrukt en hierdoor geneigd 
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zijn de enkelvoudige modificeerders, die de tussenklank en bevatten, als meervoudiger 
te beoordelen dan de moedertaalsprekers van het Nederlands. De moedertaalsprekers 
van het Afrikaans, die Nederlands als tweede taal leren, beoordelen de modifiers met 
enkelvoudige betekenis als meervoudiger dan de moedertaalsprekers van het Nederlands. 
Omgekeerd beoordelen zij de modifiers met meervoudige betekenis als minder meervoudig 
dan de moedertaalsprekers van het Nederlands.
 Hoofdstuk 5 gaat dieper in op linguistic relativity. Meervoudsoordelen voor 
Nederlandse modifiers met en zonder tussenklank en afkomstig van moedertaalsprekers 
van het Nederlands worden vergeleken met meervoudsoordelen voor Engelse modifiers 
afkomstig van moedertaalsprekers van het Engels en moedertaalsprekers van het 
Nederlands. De Engelsen beoordelen strawberry in strawberry jam als minder meervoudig 
dan de Nederlanders aardbeien in aardbeienjam beoordelen. De oordelen van de 
moedertaalsprekers van het Nederlands in het Engelse experiment komen grotendeels 
overeen met de oordelen van de moedertaalsprekers van het Engels. De conclusie van 
dit laatste hoofdstuk is dan ook dat de Nederlandse tussenklank en een meervoudige 
interpretatie van de modifier veroorzaakt.
Meervoudssemantiek 
De experimenten in dit proefschrift wijzen er sterk op dat de tussenklank en in Nederlandse 
nominale samenstellingen wordt gebruikt om een meervoudsbetekenis uit te drukken en 
ook als meervoud wordt geïnterpreteerd. Dit geldt niet alleen voor moedertaalsprekers van 
het Nederlands (alle hoofdstukken), maar ook voor moedertaalsprekers van het Duits die 
Nederlands leren en Fries-Nederlandse tweetaligen (vormvoorkeur, hoofdstuk 2). Verder 
produceerden moedertaalsprekers van het Engels af en toe een tussenklank s in de Engelse 
versie van het picture-naming experiment (hoofdstuk 3). 
 Deze resultaten zijn in tegenspraak met de level-ordering hypothese (Kiparsky, 1982) 
en de words-and-rules theorie (Pinker, 1999; Berent & Pinker, 2007; Berent & Pinker, 
2008). Volgens de level-ordering hypothese zouden alle derivationele morfologische 
taalregels eerst moeten worden toegepast en daarna pas de inflectionele. De words-and-
rules theorie beweert bovendien dat regelmatige meervouden niet in het mentale lexicon 
zijn opgeslagen, terwijl dat wel het geval is voor onregelmatige meervouden. Uit deze 
theoretische veronderstellingen volgt, dat het het onmogelijk is dat de modifier van een 
nominale samenstelling begint met een regelmatig meervoudig naamwoord, zoals rats in 
*rats eater. Dit zou daarentegen wel mogelijk zijn voor een onregelmatig meervoudig 
naamwoord, zoals mice in mice eater. 
 Aangezien taalgebruikers regelmatige meervouden incorporeren in de nominale 
samenstellingen die ze produceren, bijvoorbeeld words picture en woordenschilderij, en 
modifiers met de tussenklank en als meervoudsbetekenis interpreteren, concludeer ik dat 
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woordvorming niet wordt beperkt door regelmatige inflectie. Er zal in de toekomst een 
verklaring voor het verschil in acceptatie van *rats eater en mice eater gevonden moeten 
worden. Misschien dat het feit dat de s aan het eind van het eerste deel van een noun 
phrase vaak een genitiefrelatie uitdrukt, verklaart waarom de s minder vrij gebruikt wordt 
in Engelse nominale samenstellingen (Hayes, Smith & Murphy, 2005; Neijt & Schreuder, 
2009).
 Een mogelijke alternatieve verklaring is de aanvaardbaarheidsrestructies die Haskell 
et al. (2003) voorstellen. Volgens deze onderzoekers is er een neiging (maar geen 
‘verbod’) tegen meervoudige modifiers. Deze neiging zou sterker zijn voor de regelmatige 
dan voor de onregelmatige meervouden. De resultaten van hoofdstuk 3 komen overeen 
met het idee dat de twee hoofdbeperkingen worden gevormd door de semantiek (lijkt 
de modifier wat betreft betekenis meervoudig of niet) en fonologie (klinkt de modifier 
meervoudig of niet). De beperkingen formuleren een voorkeur voor enkelvoudige modifiers, 
onregelmatige meervouden zijn slechts marginaal acceptabel en regelmatige meervouden 
worden vermeden, volgens deze theorie. Dit is ook de volgorde die we terugvinden in de 
Engelstalige productiedata in hoofdstuk 3: een enkelvoudige modifier kwam het vaakst 
voor, daarna een onregelmatig meervoudige modifier en het regelmatige meervoud werd 
het minst geproduceerd. Voor het Nederlands lijkt de semantische beperking ook relevant, 
maar de fonologische niet aangezien in het Nederlands alle meervouden regelmatig 
zijn, net als in het Fries en Afrikaans. Let wel: hoewel onze resultaten overeen lijken 
te komen met Haskell et al., verklaren de beperkingen niet hoe onze hersenen precies 
samenstellingen maken. Dit is een interessante kwestie waar nog meer onderzoek naar 
moet worden gedaan.
Taalkennis
Het onderzoek in dit proefschrift laat zien dat taalkennis de vormvoorkeur en interpretatie 
van nominale samenstellingen beïnvloedt. Eerst bespreek ik hoe andere moedertalen dan 
het Nederlands de vormvoorkeur in het Nederlands beïnvloeden (hoofdstuk 2). Er zijn 
geen verschillen gevonden tussen de moedertaalsprekers van het Nederlands en de Fries-
Nederlandse tweetaligen. Dit wordt waarschijnlijk veroorzaakt door de Fries-Nederlandse 
omgeving waarin de tweetwalige proefpersonen zijn opgegroeid en door de jonge 
leeftijd waarop de Friese proefpersonen begonnen met verwerven van het Nederlands. De 
vormvoorkeuren van de moedertaalsprekers van het Duits verschilden echter van die van 
de moedertaalsprekers van het Nederlands en die van de Fries-Nederlandse tweetaligen: 
de effecten van een meervoudsbetekenis of een meervoudsvorm waren kleiner voor de 
moedertaalsprekers van het Duits. Dit kan verklaard worden doordat de tussenklanken in 
het Duits niet altijd in vorm overeenkomen met een meervoud, wat in het Nederlands wel 
het geval is. Het is denkbaar dat dit verklaart waarom er een minder sterk verband is tussen 
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meervoudsbetekenis en het gebruik van de tussenklank en in de vormkeuzes van Duitse 
moedertaalsprekers. Deze bevindingen illustreren dat de inflectionele patronen uit iemands 
moedertaal invloed kan hebben op vormkeuzes en vormvoorkeuren in een tweede taal.
 Ten tweede bespreek ik dat andere moedertalen dan het Nederlands effect hebben 
op de interpretatie van Nederlandse samenstellingen. In hoofdstuk 4 zijn verschillen 
tussen moedertaalsprekers van het Nederlands, Fries-Nederlandse tweetaligen en 
moedertaalsprekers van het Afrikaans die Nederlands leren gevonden voor de 
meervoudsinterpretatie van Nederlandse modifiers. De verschillen tussen de Afrikaners en 
de moedertaalsprekers van het Nederlands kunnen verklaard worden aan de hand van de 
orthografie van de beide talen. Het verband tussen en en meervoud is minder aanwezig 
of zelfs geheel afwezig voor Afrikaners die Nederlands leren dan bij moedertaalsprekers 
van het Nederlands, zoals ook werd gevonden door Jansen et al. (2007). De Fries-
Nederlandse tweetaligen verschilden echter alleen van de moedertaalsprekers van het 
Nederlands voor de samenstellingen met een modifier die enkelvoudig van betekenis was 
(bijvoorbeeld kersenpit). De meervoudsoordelen van de Fries-Nederlandse tweetaligen 
waren hoger dan die van de moedertaalsprekers van het Nederlands, wat veroorzaakt 
kan zijn doordat Fries-Nederlandse tweetaligen minder gewend zijn aan en voor het 
uitdrukken van een enkelvoud en hierdoor geneigd zijn modifiers die een enkelvoudige 
betekenis hebben, als meervoudiger te beoordelen dan moedertaalsprekers van het 
Nederlands. Iemands moedertaal heeft dus invloed op betekenistoekenning aan en in 
Nederlande samenstellingen.
 Het derde punt heeft betrekking op de omgekeerde relatie. Het blijkt dat moedertaal 
Nederlands weinig effect heeft op de interpretatie van Engelse samenstellingen. 
Meervoudsoordelen afkomstig van moedertaalsprekers van het Nederlands waren bijna 
gelijk aan die van moedertaalsprekers van het Engels en verschilden van die van de 
moedertaalsprekers van het Nederlands in de Nederlandse versie van het experiment. 
Ook zijn er verschillen gevonden tussen Engelse moedertaalsprekers die Engelse 
samenstellingen beoordelen en Nederlandse moedertaalsprekers die Nederlandse 
samenstellngen beoordelen.
 Op basis van deze resultaten concludeer ik dat taalachtergrond (iemands moedertaal) 
zowel de vormvoorkeur als de interpretatie van modifiers in nominale samenstellingen 
in een tweede taal beïnvloedt. Dit is opvallend, vooral omdat objecten als spinnenweb 
en bananenschil hetzelfde zijn in de culturen die horen bij de onderzochte talen. Dit 
proefschrift laat zien dat kleine vormverschillen effect hebben op de interpretatie van deze 
vormen.
Intraspeaker relativity
Het is interessant dat moedertaalsprekers van het Nederlands Engelse modifiers als 
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ongeveer even meervoudig beoordelen als moedertaalsprekers van het Engels, maar dat 
de Nederlandse moedertaalsprekers andere oordelen hebben bij hun eigen moedertaal. 
Dit laat zien dat de taal die op een bepaald moment wordt gebruikt, semantische 
interpretaties beïnvloedt. Dit resultaat komt overeen met Kousta, Vinson en Vigliocco 
(2008), die linguistic relativity ook onderzochten met het oog op de invloed van een eerste 
taal op een tweede taal. Zij keken naar effecten van grammaticaal geslacht, een kenmerk 
van het Italiaans dat afwezig is in het Engels. Kousta et al. vonden dat Italiaans-Engelse 
tweetaligen hetzelfde patroon vertoonden als de Engelse monolingualen wanneer de taak 
in het Engels was, maar juist hetzelfde patroon vertoonden als de Italiaanse monolingualen 
wanneer de taak in het Italiaans was. De onderzoekers interpreteren hun bevindingen 
als ‘intraspeaker relativity’ van semantische representaties. De resultaten van hoofdstuk 5 
bevestigen de hypothese van Kousta et al. (2008).
 Het lijkt er dus op dat linguistic relativity beide kanten op kan werken: een moedertaal 
beïnvloedt de productie of perceptie in een tweede taal en omgekeerd. Hoewel sommigen 
deze uitkomsten zouden kunnen opvatten als problematisch voor de theorie van linguistic 
relativity, denk ik niet dat dat zo is. In beide gevallen is het de taal (de eerste óf de 
tweede) die via het concept dat bij een van die talen hoort, het denken beïnvloedt.
Het tweetalige mentale lexicon
Hoewel de experimenten in dit proefschrift er niet voor ontworpen zijn, roepen de uitkomsten 
de vraag of hoe tweetalige hersenen ‘eruit zien’ en hoe de verwerving van concepten 
in zijn werk gaat in een tweede taal. De Nederlandse productietaak van hoofdstuk 2 
laat zien dat het de proefpersonen zijn met een hoog niveau van taalbeheersing van 
het Nederlands (de Fries-Nederlands tweetaligen) die hetzelfde patron laten zien als de 
moedertaalsprekers. De proefpersonen met een lagere taalbeheersing van het Nederlands 
(de moedertaalsprekers van het Duits) verschillen juist van de moedertaalsprekers en laten 
een patroon zien dat verklaard kan worden door hun moedertaal. Dus: hoe groter de 
taalbeheersing van taalleerders is, hoe meer ze de conceptuele representaties van beide 
talen van elkaar lijken te onderscheiden. In het beginstadium echter, zullen ze meer 
terugvallen op de concepten uit hun moedertaal, aangezien ze op dat moment nog geen 
conceptuele representatie van de tweede taal hebben opgebouwd (Ijaz, 1986), vooral 
niet voor woordkenmerken die moeilijker te leren zijn, zoals abstracte woorden (Van Hell 
& de Groot, 1998), subtiele verschillen tussen de twee talen, zoals tussenklanken in 
samenstellingen (dit proefschrift) en kleine betekenisverschillen tussen cognaten (Van Hell & 
De Groot, 1998). Het idee dat het niveau van de beheersing van de tweede taal invloed 
heeft op de mate waarin concepten worden gedeeld of onderscheiden, komt overeen met 
Dong, Gui & MacWhinney (2005).17
17  We bedanken Arjen Versloot voor deze referentie.
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 De uitkomsten van de perceptie-experimenten uit dit proefschrift bevestigen dit idee: 
Nederlandstalige proefpersonen die op hoog niveau Engels spreken, laten hetzelfde 
patroon zien als de moedertaalsprekers van het Engels in de Engelse versie van het 
experiment uit hoofdstuk 5, terwijl de Afrikaners in het Nederlandse experiment van 
hoofdstuk 4 juist sporen van hun moedertaal laten zien. Alleen de resultaten van de Fries-
Nederlandse tweetaligen lopen uit de pas: deze proefpersonen hebben hetzelfde niveau 
van Nederlands als de Fries-Nederlandse tweetaligen uit hoofdstuk 2 en daarom zou je 
ook hier verwachten dat ze hetzelfde patroon laten zien als de moedertaalsprekers van 
het Nederlands. Dit is echter niet wat we gevonden hebben. Een mogelijke verklaring 
hiervoor is een verschil tussen productie en perceptie: de productie van tussenklanken 
(hoofdstuk 2) zou makkelijker te leren kunnen zijn dan de perceptie (hoofdstuk 4). Wellicht 
zijn verschillen tussen de taken een plausibelere verklaring, of beter gezegd: de verschillen 
tussen de gevraagde inzichten in de subtiliteit van tussenklanken. In hoofdstuk 2 worden 
immers twee contrasterende vormen gegeven, waarop de proefpersoon vervolgens zijn 
voorkeur moet aangeven. Dit zou wel eens ‘gemakkelijker’ of een meer natuurlijke taak 
kunnen zijn dan het aangeven van de meervoudigheid van meervoudige modifiers in 
hoofdstuk 4. 
Vervolgonderzoek
Aangezien ik de interpretatie van de tussenklank en heb onderzocht op een 
manier die bewuste oordelen vroeg van de deelnemers, zou het interessant zijn het 
onderzoek te herhalen in experimenten gebaseerd op onbewuste oordelen. Hiervoor 
is getalsdecisie, de experimentele techniek gebruikt door Schreuder, Neijt, van der 
Weide en Baayen (1998) en Hanssen et al. (aangeboden a), een goede methode. 
Proefpersonen moeten zo snel en zo accuraat mogelijk aangeven of een samenstelling 
enkelvoud of meervoud is. Als Fries-Nederlandse tweetaligen, moedertaalsprekers 
van het Duits en moedertaalsprekers van het Afrikaans net als moedertaalsprekers van 
het Nederlands het meervoud activeren bij de tussenklank en, dan zouden dezelfde 
(mogelijk wat kleinere) interferentie-effecten optreden als bij moedertaalsprekers van het 
Nederlands: een tragere respons bij enkelvoudige samenstellingen met tussenklank en 
dan bij enkelvoudige samenstellingen zonder tussenklank en. De proefpersonen hoeven 
immers niet te letten op de tussenklank om aan te kunnen geven of de samenstelling als 
geheel enkelvoudig dan wel meervoudig is, en toch werden de moedertaalsprekers 
van het Nederlands hierdoor beïnvloed. Dit verwacht ik ook voor de Fries-Nederlandse 
tweetaligen, de moedertaalsprekers van het Duits en de moedertaalsprekers van het 
Afrikaans, hoewel de grootte van het effect ook zal samenhangen met het niveau waarop 
zij het Nederlands beheersen. Verder is het van belang na te gaan of de automatische 
activatie van de meervoudsbetekenis ‘alleen maar’ wordt veroorzaakt door spelling. Dit 
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kan uitgezocht worden met een auditief experiment met getalsdecisie, zoals Hanssen, 
Banga, Schreuder en Neijt (aangeboden) uitvoerden met regionale uitspraakvarianten 
van het Nederlands. 
Functie volgt vorm
Het doel van dit proefschrift was om de relatie tussen de tussenklank en en de 
meervoudsuitgang -en te onderzoeken, zowel in productie als in perceptie. Hierbij werd 
gekeken naar andere talen dan het Nederlands: Fries, Afrikaans, Engels en Duits. De 
experimenten falsifiëren de level-ordering hypothese (Kiparsky, 1982) en de words-
and-rules theorie van Pinker (1999). In tegenstelling tot wat deze theorieën voorspellen, 
blijkt dat de tussenklank en in Nederlandse samenstellingen wordt gebruikt om een 
meervoudsbetekenis uit te drukken en wordt deze tussenklank bovendien als meervoud 
geïnterpretereerd.
 Niet alleen moedertaalsprekers relateren de tussenklank en in Nederlandse 
samenstellingen aan de meervoudsuitgang -en, maar ook Fries-Nederlandse tweetaligen, 
moedertaalsprekers van het Afrikaans en moedertaalsprekers van het Duits doen dit. 
Bovendien gebruiken moedertaalsprekers van het Engels soms een meervoudsuitgang 
-s als tussenklank in Engelse samenstellingen. Hoewel al deze proefpersonen zowel in 
productie als perceptie een relatie tussen de tussenklank en de meervoudsuitgang laten 
zien, verschillen ze van de moedertaalsprekers in de mate waarin deze relatie aanwezig 
is. Deze verschillen kunnen worden verklaard door taalverschillen op het gebied van de 
tussenklank en de meervoudsuitgang. 
 Aan de andere kant is de interpretatie van strawberry jam door moedertaalsprekers 
van het Nederlands bijna hetzelfde als de interpretatie van moedertaalsprekers van het 
Engels. Dit laat zien dat interpretaties beïnvloed worden door de taal die op een bepaald 
moment wordt gebruikt, een teken van linguistic relativity (of intraspeaker relativity).
 Uit dit proefschrift volgt de conclusie dat de vorm en de functie van tussenklanken 
gerelateerd zijn. Ook al heeft de tussenklank vanuit een diachroon perspectief geen 
meervoudsbetekenis, taalgebruikers hebben door de gelijkenis met de meervoudsvorm 
een conceptuele associatie met een meervoudsfunctie. Zoals de architect Louis Sullivan zei 
(1896): “All things in nature have a shape, that is to say, a form, an outward semblence, 
that tells us what they are.”
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